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A cool looking picture on a hot July day. Only by planning in midsummer are the highway engineers of Rocky 
Mountain States able to keep their roads open when snow comes, as it does almost any month in the year 
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BRIDGE ENGINEERS RECOMMEND 


WROUGHT IRON 
(Piar (Protection | 


@ Wrought iron has definitely moved 
into another field of usefulness—pier 
protection. Engineers responsible for 
important projects in this field rec- 
ognize the many points in wrought 
iron’s favor. 

In long years of service, wrought 
iron has established its value as pro- 
tection against the corrosion of sea, 
harbor and river water. Also wrought 
iron protects concrete 


against the spalling 





cs 
s 






caused by freezing and thawing. 
Furthermore, wrought iron withstands 
the mechanical damage caused by 
ice and debris. 

The application of an armor of 
wrought iron plates to that part of 
concrete bridge piers within the high- 
low water range is a splendid invest- 
ment that will free the piers from 
premature repairs. 

Let us tell you more about this 


application. Ask for “The Use 


of Wrought Iron in Bridge Construc- 
tion,” and in it you will find a section 
on pier protection. If beyond this you 
would like aid in working up estimates, 
fabrication details, or methods of at- 
tachment, our engineering facilities 
are at your disposal. 

Write our Engineering Service De- 
partment or our nearest Division Of- 
fice. A. M. Byers Company, Est. 1864. 
Pittsburgh, Boston, New York, Wash- 


ington, Chicago, St. Louis, Houston 
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NEw BLoobp for the Profession 


ITH the passing of another commencement 

season the profession has welcomed to its ranks 

a new corps of young engineers. For a few 
years just passed the graduates have had a pretty thin 
time of it to find a job; today most of the schools report 
substantial improvement in that respect. 

But it is worth while to remember that, although a 
job is for each a vital matter of primary concern, the 
engineers can justify their fellowship in a profession only 
as they look beyond their own jobs and consider the sit- 
uation of the profession as a whole. The essence of any 
profession is an implied obligation to each other and to 
the community aside from the material considerations 
of the day’s work, 

In this connection, commencement time always rouses 
memories of the old style commencement speaker, now 
happily almost extinct. He seemed to fear that unless 
the graduates were properly cracked down at the outset 
they would become insupportably cocky and worthless. 
More often than not the youngsters were told that they 
were “not yet engineers” and grave doubts were cast on 
their ability ever to become engineers. 

Probably this oratorical hazing originated in the days 
when college training for engineers was a new-fangled 
idea and when the commencement speaker was an “‘emi- 
nent engineer” who had been graduated from “the col- 
lege of hard knocks,” intensely proud of his Alma Mater 
and proportionately intolerant of any other. But with 
all due respect to those stalwarts who achieved distinc- 
tion in the pioneer days of engineering practice, that 
particular form of commencement address is obsolete. 
Today the college trained engineer is the rule; the man 
without a technical education has but a slim chance to 
make even first base. 


HE observation of this writer is that most engineer- 

ing graduates are not complacent or cocky; they are 
more likely to be suffering from an inferiority complex. 
They do not need to be cracked down; they need more 
than anything else to be encouraged and inspired to take 
pride in the place they must occupy and the part they 
must play in the work of our very complicated world. 


This comment is not born of any excessive solicitude 
for the feelings of the graduates. It is directed chiefly to 
the well-being of the profession itself. If the engineers 
ever are going to establish the standing and influence of 
their profession they must begin by building up the self- 
respect of their novices, not by tearing it down. We can- 
not build up the strength of a profession by having our 
recruits regard themselves as hewers of wood and drawers 
of water. Quite to the contrary, we must inculcate in 
them a conviction that they are of a select company, 
trained for a mission that involves obligations beyond 
those of other callings. 

Of course the fledgling engineer has a lot to learn; 
who has not? Of course he is lacking the mature judg- 
ment of the more experienced; but aren’t we all? So far 
as concerns his professional status, however, he has ar- 
rived; he should be so acclaimed and established by his 
professional brethren in his own sight and in that of 
the world. 


ODAY the profession has greater need of its full 

strength than ever before. Somewhat groggy under 
the impact of the depression, many of our people are 
easy prey to the delusion that somehow the engineer and 
his power-driven machines are responsible for much of 
our economic distress. From time to time this page has 
discussed that notion; this is no time to review it. On 
the profession as a whole rests the responsibility for 
attacking such error and for building up a more adequate 
understanding of the engineer’s indispensable contribu- 
tion to social progress. To do that we need a strong 
profession inspired throughout by a sense of its mission 
and responsibility. 

If and when the individual demonstrates his inability 
or unwillingness to conform to such a standard it will be 
time to leave him free to seek new affiliations. But at 
the outset, the profession should do its best to hold fast 
all those who are graduated into its fellowship. 
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@ Just as those Detroit Tigers dashed through 
the American League to a World’s Champion- 
ship, the contractors who rebuilt Navin Field, 
Detroit, also played “‘head’s up”’ ball. 

They Forgot the Old Stuff. 


In the zero weather of Detroit’s winter, so 
that the park would be ready for opening day, 
40,000 yards of concrete was placed with the 


CHAIN BELT COMPANY, 


[rag 


Rex Pumpcrete—one of the new standard tools 
of the construction industry. 

Equipment that is already owned, methods 
of the years before are often the drag that brings 
too high costs on modern construction jobs. 

In 1936, before you buy, before you bid, in- 
vestigate the up-to-date methods of handling 
concrete. 


1633 West Bruce Street, Milwaukee, Wisconsin 


IT MAY BE BOTH 
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Prize Bridge—tue Lorain Roap viaduct in Cleveland has 
been included by the American Institute of Steel Construction 
among the three most beautiful bridges built last year. But the 
bridge is more than good looking; it displays design ingenuity and 
honesty in the use of materials that mark an advance in structural 


design. It will be described in the July 9 issue. 
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Traffic markers of Atlas White Portland Cement give this Tulsa, Oklahoma street four 10’ center lanes, with 
an 8" lane on each side. Markers installed by the Standard Paving Co. of Tulsa, under supervision of State 
Highway Department. F. M. Klinglesmith, Resident Engineer; Chas. L. Wilson, State Highway Engineer. 


ORNERS can be tricky and dangerous—de- 

ceiving to the eye of the most careful driver 
—a temptation to the smart alec driver who likes 
to cut corners. 

Or, corners can be safety Janes, like those shown 
above. White lanes that are easy to see. Built of 
Atlas White portland cement, with an eye to 
permanence. For here is protection that will last 
as long as the pavement lasts! 

That’s the difference between markers that are 
built right in with hard durable Atlas White port- 


land cement, and markers that are merely painted 


Help Build Safety into Streets and 


on. Atlas White markers can’t wash off. They 
can’t wear off. They can’t fade out. There they 
remain—as efficient years hence as the day they 
were installed—durable and permanent guardians 
of life and limb. 

Compared with temporary devices, the first cost 
is of course higher. But the difference is worth it. 
For the first cost is the last. There is never any 
maintenance or replacement expense. This econ- 
omy-in-the-long-run feature is an important reason 
why street and highway officials everywhere are 
specifying Atlas White for marker jobs. 


Highways with Atlas White Traffic 


Markers « Made with Atlas White Portland Cement « Plain and Waterproofed 


UNIVERSAL 


ATLAS CEMENT CoO. 


United States Steel Corporation Subsidiary (Rs) 208 South La Salle Street, Chicago 
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FIG. 1—BOSTON BACK BAY and vicinity as shown on a plan by Ezra Lincoln, Engr., dated 


March 11, 1852. 


The insert shows the area considered in this article. 


Tracing Loss of Groundwater 


the pile foundations of the Boston 

Public Library and investigations to 
determine if a similar hazard threatened 
the nearby Trinity Church have brought 
publicity to the phenomenon, long 
known to engineers, of disturbed 
groundwater levels in the Back Bay 
district of Boston. As the ground- 
water hazards here are such as may 
come within the experience of other 
built-up city and industrial areas an ac- 
count of their origin and correction is 
of engineering interest. 


I’ THE LAST few years damage to 


Early evidence of groundwater 
problem 


The Back Bay in Boston was for- 
merly a part of the tidal estuary which, 
confined and restricted by embankments 
and by a dam across its lower course, 
has become the beautiful Charles River 
Basin. Long before this basin was con- 
structed, when Old Boston was practi- 
cally an island and the only land ap- 
proach was by a road across the salt 
marshes along the course of what is 
now Washington St., the Back Bay was 
cut off from the Charles River by a 
mill dam and toll road which have be- 
come a section of historic Beacon 
Street extending from the Public Gar- 


Original water table disturbed by 

underground services is being 

restored to save building founda- 

tions in rich Back Bay district of 
the City of Boston 


By Bayard F. Snow 
X. Henry Goodenough, Inc., Engineers, 
Boston, Mass. 


den to Brookline Avenue. The enclosed 
area (Fig. 1) was divided into what 
were called the Full Basin and the Re- 
ceiving Basin by a dike not far from 
Massachusetts Avenue, in which were 
gates and water wheels for power de- 
velopment. Within forty years the Bos- 
ton and Roxbury Mill Corporation 
ceased to function and it became evident 
that these basins had more value as po- 
tential building sites than for the devel- 
opment of water power, so that in 1852 
the Back Bay Commissioners recom- 
mended that the receiving basin be 
filled in as high as the mill dam, that 
the dams be made highways, that sew- 
erage and drainage be provided and 
that the reclaimed area should be laid 
out into building lots and streets. 
Subsequently these commissioners had 
the filling completed and deep sewers 
constructed of brick and wood to carry 


sewage and storm water so that by 1870 
this extensive area was available for 
building sites. Before this the title of 
the commissioners had been changed to 
“Commissioners of Public Lands” and 
their powers had been extended to per- 
mit them to convey the property and to 
place restrictions on its use. These re- 
strictions prohibited cellars below a 
grade equivalent to El. 12 (Boston City 
Base). 

In 1894, the late Frederic P. Stearns, 
reporting to the Joint Board on the 
Improvement of the Charles River, 
made the following comments upon the 
groundwater in the Back Bay. 


In this district the buildings are nearly 
all supported on piles which under existing 
laws should be cut off not higher than 
Grade 5, but some of them have been cut 
off at a higher level. 

In 1878, before the construction of the 
main drainage works, pipes were driven in 
the ground at various places over the Back 
Bay district to ascertain the height of the 
groundwater; and it was found that it was 
nearly level at Grade 7.7 over the whole 
district. These observations were repeated 
in 1885, after the main drainage works had 
been in operation more than a year, and the 
groundwater was found at practically the 
same level as in 1878. 


The readings of groundwater levels 
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taken in 1878 and in later years dis- 
closed certain information and there is 
no question but that the cause of the 
low water in certain locations was 
known to engineers who studied the 
problem. After citing certain observa- 
tions showing lower water levels away 
from the river than those at the nearer 
observation points, Mr. 
tinued : 

The lower level of the groundwater at 
a considerable distance from the river in 
these cases indicates clearly that the height 
of the groundwater is governed for the 
most part by leakage into the sewers and not 
by the height of the water in Charles River. 


Stearns con- 


These quotations show that local low 
groundwater conditions were attributed 
to sewers, and the building ordinances 
requiring piles to be cut off at El. 5 or 
lower, indicated what was considered 
safe in this respect. The variation in 
level from one point to another was 
noted but data were not as plentiful as 
they are now, and the definite slope 
toward the sewers and other indications 
of the effect of these sewers upon water 
levels which have been found during an 
extended study by the writer could not 
have been as apparent as they are now. 


Failures start new studies 


About seven years ago the Boston 
Public Library, built in the heart of the 
land developed in one of the old basins, 
showed several alarming cracks. After 
investigation by the City Building De- 
partment and their consulting engineers, 
it was found necessary to cut off de- 
cayed pile heads and replace them with 
concrete. The tops of some of the piles 
were completely gone and others were 
very badly decayed so that for about 40 
per cent of the area of the building, 
underpinning was necessary. The area 
in which the piles were most affected 
was that nearest the deep sewer laid in 
1912. 

Seing alarmed lest they might find a 
similar condition existing or threatened, 
the trustees of Trinity Church, which 
faces the Public Library across Copley 
Square, began an intensive study of the 
situation. Examination of some of the 
piles by a test pit showed them to be 
sound, but indicated a level of ground- 
water on the south side of the building 
which was low enough to threaten their 
safety. 

To follow the fluctuations in ground- 
water, observation wells consisting of 2 
in. wrought-iron pipes were driven in 
the church grounds. Further, to assist 
in restoring the depleted waters, the 
roof drainage was discharged into dry 
wells around the property. These were 
the conditions when the writer’s organi- 
zation was engaged to advise and assist 
the trustees early in 1932. Our study of 
the problem resolved itself into the fol- 
lowing parts: 

1. A study of the history and the 
geology of the section with particular 
reference to the groundwater condi- 
tions. 
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2. A study of the present movement 
and flow of the groundwater into and 
from the area and of the effect of any 
agencies tending to change its normal 
level. 


Geology and history 


The following excerpt from the report 
of W. A. Crosby on the geology of this 
area clearly shows the necessity of using 
pile foundations throughout: 


For present purposes our history may 
begin with the deposition of the geologic 





FIG. 

foundations of the Boston Public Library 

showing type of damage done by lowering 
of ground-water level. 


2—PILE HEAD removed from the 


formations now deeply underlying and sur- 
rounding the harbor and estuary. These 
deposits may be broadly classified in pop- 
ular terms, proceedings from the bed rock 
upward and in the order of age, into the 
bed rock, the boulder clay, the blue clay 
and the silt or silty sands. 

Over the clay silt and sands of these 
natural deposits was placed gravel from 
Roxbury to the height of the Mill Dam 
(Fig. 1), about El. 12, Boston City Base, 
the streets being about 6 ft. higher. 

With the filling of the basin came 
the construction of drains and sewers 
emptying into either the South Bay or 
the Charles River. Plans in 1863 show 
that by that time an extensive system 
had been constructed, but definite rec- 
ords as to location have been since either 
lost or destroyed. This, together with 
the fact that they have settled several 
feet in places, makes the present location 
of these drains entirely a matter of con- 
jecture, except where they have been un- 
covered by recent construction. These 
sewers and drains were the beginning 
of the present maze of underground 
channels of which little or nothing is 
known, but which form channels by or 


along which the groundwater car 
cape to sewers in which the gradie: 
at a sufficiently low elevation to 
to drain the area. 

Following the filling of the basi: 
Back Bay developed into a first 
residential and business district 
many large and expensive buil 
having a valuation of well over $ 
000,000. The foundations of all bu 
more recent of these buildings 
supported on wood piles which wer 
off at or near El. 5. 

With the residential developmen: 
the portion of the Back Bay adjace: 
the Charles River came the deman 
the improvement of its appearance 
the elimination of the odors ar 
from the tidal flats which were ex; 
at low tide. A half-tide dam to n 
tain the water level in the basin at }:!. 8 
was proposed by Frederic P. Stear: 
1894 and again by John R. Freema: 
1903, but the construction of the 
was not completed until 1910. 

A large sewer known as the marg 
conduit was constructed along the | 
ton side of the basin at the same time t 
sewers for- 


intercept the flow from 
merly discharging into the Charles 
River. The tight sheeting used wher 


excavating for the conduit was left 
place on completion. 
The Charles River Basin appears t 
have had little effect on the ground 
water level in the Back Bay, except at 
points near the shore where the mi 
influence of the former tide cycles 
eliminated. The sheeting along the 
marginal conduit formed a_ barrier 
which might be expected to prevent the 
free flow of groundwater from one side 
to the other, but appeared to have little 
effect on the water level in the Bac 
Bay area. The records indicate that a 
intervals in the sheeting, gates were 
placed which could be opened if it | 
came necessary to pass groundwater 
from one side of the barrier to the other, 
but there seems to be some doubt 
whether pipes were provided to carry 
and distribute this flow, or whether the 
gates were ever operated. 

3etween 1910 and 1912 the present 
system of low level sewers was built in 
the Back Bay. The sewer in St. James 
Ave. along the south side of the Trinity 
Church property is of mass concrete, 
30 in. in diameter, with its invert at 
about grade 0. A 30 in. circular drat 
was built in the same trench about 6 tt 
above the sewer to care for surface and 
roof drainage. All of the sewers in this 
section discharge into a main inter- 
ceptor leading to the pump station from 
which the sewage is pumped through an 
outfall into the harbor. The sewage 
level is thus independent of the tide 
level and is maintained at whateve! 
grade the hydraulic capacities of the 
various sewers will permit. 

Examination of the sewer in St 
James Ave. during our investigation re- 
vealed that the concrete was in excellent 
condition and no leakage into it could be 
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Groundwater levels, rainfall, and the operation of a dam in the St. James St. 
sewer are plotted against time in these charts, which are continuous from the 
top left, where groundwater levels are shown, to the lower right, which gives 
the scale for the vertical lines indicating rainfall. 
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detected. The examinations were made 
irom the manholes with the aid of lights 
and mirrors and were unsatisfactory be- 
cause of steam and the depth of the 
sewage. 

In 1913 and 1914 a subway was built 
through the Back Bay along Boylston 
St., parallel to and one block north from 
St. James Ave., forming a dam and 
completely cutting off the southern part 
of the area from the Charles River. In 
the vicinity of Trinity Church, the sub- 
way structure extended from El. 8 to 
El. 20. Although those in charge of the 
construction said that it was built on 
pervious material through which the 
water could flow freely, it is obvious 
that a barrier of the magnitude of a 
subway must cause considerable ob- 
struction to the free flow of ground- 
water. 

Along with the other improvements in 
the area came more buildings and the 
paving of the streets. At the present 
time, somewhat over 80 per cent of the 
entire area is covered with buildings or 
paved surfaces. Water falling on these 
surfaces and carried off by the drainage 
system obviously does not replenish the 
groundwater supply and it has been the 
opinion of many that this was the most 
important factor in the low level 
throughout the area. 

The basements and sub-basements of 
many of these buildings extended well 
below the normal groundwater level 
and although attempts to waterproof 
them were made when they were built, 
either such attempts were unsuccessful 
or subsequent settlement has caused 
cracks to develop; 26 sump pumps of 
widely varying capacity have been 
found in buildings in this section. In 
some cases kitchen and other wastes 
are allowed to flow into sumps so that 
it is impossible to gain an accurate idea 
of the amount of groundwater that is 
pumped to the sewers. In one instance 
it was found that a building was taken 
from the ground around the building 
over 10,000 gal. of water per day. In 
another it was found that to prevent 
water leaking in through the floor and 
walls of the low basement, a series of 
pipes had been put through the walls to 
relieve the pressure. From the pipes 
about 30,000 gal. per day flowed to a 
sump from which it was pumped to the 
sewer. Except in the above two cases, 
it has been impossible to locate definitely 
the points of groundwater removal, al- 
though it is known that a substantial 
quantity is collected in the subway. 


Early water level records fragmentary 


Little is known of the behavior of 
the groundwater prior to the beginning 
of our investigation in 1932. A number 
of 2 in. wells had been driven at isolated 
points throughout the Back Bay by dif- 
ferent departments of the city and oc- 
casional readings had been taken. Most 
of the work had been done to study 
specific construction problems and ap- 
parently little or no attention had been 
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paid to the groundwater conditions in 
the entire area nor to the effect of rain- 
fall. We found that records of the 
groundwater level were made in 1911, 
1912, 1917, 1920, 1921, 1926 and 1929. 
From 1932 on, regular and frequent 
readings have been taken and _ the 
changes in water level are followed 
closely. 

The elevation at which water was 
found in the excavations for some of the 
structures built in the area gives some 
idea as to the general water level. How- 
ever, it must be realized that such iso- 
lated water levels are affected by local 
conditions which may be temporary as 
well as by the amount of rainfall occur- 
ring immediately prior to such observa- 
tions. 


Effect of subway construction 


It is reported that just prior to the 
construction of the subway in 1913 the 
water level on both sides of Boylston 
St. in which the subway was built was 
found at El. 8. Pumping during the con- 
struction lowered the water level to 
El. 2, but after the pumping stopped the 
water went back to El. 6. At other 
points building construction or altera- 
tions disclosed water levels as given 
below: 


Eleva- 

Year Location tion 
1920 John Hancock Insurance 

as t0u wan 06 2a 2.7 
1922 John Hancock Insurance 

CONGR .cccesécsees 6.0 
1924 Parish House, Trinity 

CES. ccceccaveesass 7.0 
1926 University Club ........ 4.0 
1928 Te Bb anes 20 0-0 4.0 
1930 Professional Arts 

POPS 6.5 


Until 1926 the records of ground- 
water level as found by building and 
other excavations and the available well 
readings give no indication of danger- 
ously low water levels except in 1920 at 
the John Hancock building, and this 
may have been due to temporary local 
conditions. From 1926, however, there 
appears little doubt that over a consid- 
erable area south of the Boylston St. 
subway, the normal groundwater level 
was lower than desirable to preserve 
wooden piles at El. 5. 

It must be understood that these vari- 
ous scattered observations represent 
only the conditions when and where they 
were -made, and that conclusions as to 
a general condition are not warranted. 
With this in mind and considering the 
theories that have been advanced of the 
cause of the lowering of the water level 
between 1924 and 1926, the following 
was most plausible. In 1925 there was 
an earthquake which was plainly felt and 
which caused some slight damage in 
this area. It is contended that during 
the earthquake cracks developed in the 
low level sewers and their connections. 
This seems entirely possible but there is 
also a probability that the general set- 
tlement of the entire area which is tak- 
ing place is responsible for at least a 
part of any such damage. 

As soon as practicable after begin- 


ning the investigation in 1932, a s\ 
tem of readings at all of the obser\ 
tion wells in the area was establish: 
The church had twelve wells around | 
outside of the building as well as t 
observation points in the basemen 
These wells were 2-in. open-end pi; 
driven by ordinary wash boring met 
ods 18 to 20 ft. into the filled grou 
In the earlier wells the lower secti 
and in some of the later ones the ent 
pipe was perforated to permit easier « 
trance of the water. In private pr 
erty the wells were capped with a re: 
lar pipe cap screwed on hand tig 
Those in the streets were at first p 
vided with screwed plugs which 
quired special wrenches to open 
later due to difficulty in removing 1 
plugs, the wells were driven somew! 
below the surface and a regular ¢g 
box and cover were placed over the: 

Readings of the water level we: 
taken and recorded to the nearest on 
hundredth foot. A metallic tape with . 
cupped weight attached was lowere:! 
into the well until the bottom of th 
weight touched water, when the dis 
tance from the top of the well to wat: 
was noted. Levels had been run to e 
tablish the elevations of the tops of th: 
wells, so that all water elevations wer 
referred to city datum. When the 
cupped weight struck the water surface, 
it produced a very distinct sound mak- 
ing it possible to get consistent read 
ings in a minimum of time without the 
use of cumbersome equipment. 


Levels checked against rainfall 


The results of the readings were 
plotted on a continuous time-elevatio: 
graph (Fig. 3) and the behavior of th 
water level in the different wells was 
closely watched. Rainfall was plotted 
on the same graph so that its effect 
could be observed. Many sets of read- 
ings were necessary before it was pos- 
sible to arrive at any conclusions be- 
cause of the continual fluctuation of the 
level in and between wells and because 
of temporary or local conditions. Som: 
of the wells would rise and fall rapidly 
during and following a rainstorm while 
others either more remote from the in- 
fluences or located in less favorable 
water-bearing material would respond 
much more slowly. 

As a result of the early groundwater 
readings, it was decided that more wells 
were necessary. Nine observation 
wells were driven by the church at a 
cost of $45 each. These, with the per- 
mission and cooperation of the city au- 
thorities, were located in areas which 
had been shown by the earlier readings 
to require further investigation. 

As the data accumulated, it became 
apparent that water in certain areas was 
consistently lower than in others. Maps 
showing contours of the groundwater 
level, prepared from readings at the 
various wells, clearly indicated the 
existence of several areas of low water. 
Fig. 4 shows a typical groundwater 






q 
i 
4 
¥ 


4 








3 
3 


ets 


on > ale, iit ee) ak tee 





a S\ 
psery 
lish 
ind t 
as t\ 
men 
| piy 

met 
Trou! 
sect 

ent 
ier ri 
, pri 
L reg 
tight 
st Pp 
ch 1 
n | 
ng t 
new! 
r gat 
' ther 
wel 
st one 


with a 
owered 


of th 
le dis 
) water 


to es- 


of the 
S were 
nthe 


urface, 
1 mak- 
> read- 
nut the 


all 


were 
vation 
of the 
Is was 
plotted 
effect 
 read- 
iS pos- 
is be- 
of the 
ecause 
Som 
rapidly 
1 while 
the in- 
rorable 
espond 


dwater 
e wells 
‘vation 
h at a 
le per- 
ity au- 
which 
adings 


yecame 
as was 
Maps 
dwater 
at the 
d the 
water. 
dwater 


4 








ENGINEERING News-Recorp, Juty 2, 1936 


Columbus Ave 


} 


=e 
meee | 


— 











Fig. 4—Typical groundwater contour map showing relationship between area of low 
groundwater and low-level sewer in St. James Ave. 


‘ontour map and the relationship be- 
tween the area of low groundwater and 
the low-level sewer in Saint James 
Avenue. The evidence of observations 
that the sewer was one of the major 
causes of the low water was in har- 
mony with the conditions at the Public 
Library where most of the decayed piles 
had been found as previously stated on 
the side nearest the sewer. The city au- 
thorities had been most helpful and 
willing to undertake any reasonable pro- 
gram of determining the facts, and it 
was with their full cooperation that 
more wells were driven at selected lo- 
cations on both sides of the sewer be- 
tween the lowest holes, thus giving 
further data as to the low area, but not 
definitely locating the trouble. 

Attempts to locate leaks were made 
by introducing uranine dye into the low- 
est well and watching for its appearance 
in the sewer, but these attempts were 
not successful. Attempts were also made 
to locate any such leaks by examining 
the interior of the sewer with the aid of 
lights and with mirrors on rafts but 
proved unsuccessful because of the large 
flow of sewage and the presence of 
steam and other obstructions to vision. 

It was recognized that the underdrain 
built under the sewer to drain the ex- 
cavation at the time of its construction 
and the presence of many old and for- 
gotten drains and sewers which crossed 
or went under the sewer, provided chan- 
nels which could conduct water for long 
distances underground before reaching 
an outlet at a sufficiently low elevation 
to cause a dangerous groundwater con- 
dition, An attempt to trace the flow of 
water from the points of low level to 
its entrance into the sewer must neces- 
sarily be difficult and of doubtful value. 
One of these old wooden box drains lay 
between Boylston St. and St. James Ave. 
and passed under the church and the 
library. This was uncovered during 
the work of re-capping the piles under 
the library. At one point the water ap- 
peared to be stagnant and have no flow, 
while at another the water seemed fresh 


and indicated a flow somewhere. Later 
a connection between what was thought 
to be the same drain and the present 
low level sewer was found at a point 
about a quarter of a mile east from the 
church. There was a small flow from 
the connection at the time it was ex- 
amined but not enough of itself to cause 
any appreciable lowering of the water 
level. It was also learned that it had 
been the practice of the city to make 
connections between such old drains and 
the sewers because some of the older 
buildings were still believed to be con- 
nected to them. 


Trial dam in sewer gave direct results 


Because of the indications of rela- 
tionship between the deep sewer and the 
areas of low water and because of the 
aroused interest of some of the prop- 
erty owners, the city officials agreed at 
a conference in November, 1932, to con- 
struct a dam in the sewer to raise the 
level of the sewage to El. 5. It was felt 
by all that this would prove conclusively 
whether or not groundwater leaked into 
the sewer in sufficient quantity to cause 
the prevailing conditions. This dam 
which was completed on Jan. 5, 1933, 
was built in Dartmouth St. near 
Boylston and consisted of a_ special 
manhole with a crosswall in which was 
a butterfly valve to facilitate flushing. 

Pumping during the construction of 
this dam took a considerable quantity of 
water directly from the old underdrain 
under the sewer. This caused the water 
level in all of the test wells to fall 
sharply and a number of wells in the 
area went dry for the first time at 
grades below El. 2. This definitely 
proved that the underdrain would carry 
water for a considerable distance even 
though it may have been plugged qn 
completion of construction, 

The gate in the dam was first closed 
on Jan. 5, 1933, and immediately the 
water level throughout the area began 
to rise (Fig. 3). The lowest wells that 
were nearest the sewer rose fastest 
along the entire length of the sewer 


above the dam. Wells further away 
were slower to respond but all of the 
wells in the area showed the effect of 
closing the gate. The rise was similar 
to the recovery of water level after ex- 
haustive pumping in a well field, very 
rapid at first and gradually becoming 
slower. Rainfall during the construc- 
tion and recovery period was definitely 
subnormal. 

Although the dam was first dis- 
cussed as an experiment to prove or 
disprove a_ relationship between the 
sewer and the low water level, the re- 
sults of its operation were so beneficial 
that it has remained in use since to 
maintain the groundwater level ‘in the 
district. 

Periodic opening of the gate has been 
necessary to flush the accumulated 
sludge out of the sewer. Readings of 
the groundwater level at such times 
show a rapid falling off with a corre- 
sponding rise in levels after the closing 
of the gate. 

Since the closing of the dam, the 
Sewer Department has conducted ex- 
periments attempting to locate the points 
of leakage into the sewer, but with the 
foundation piles again covered with 
water, much of the anxiety of the prop- 
erty owners has been relieved. 


Possible groundwater replenishment 


During our investigation, pumping 
for the foundation of the Christian 
Science Publishing House, about one- 
half a mile from Copley Square, af- 
forded an opportunity to observe the 
effect of pumping on an area of re- 
stricted groundwater replenishment. 
As has been previously mentioned, the 
surface is nearly 80 per cent impervious 
and the flow in from the Charles River 
Basin is obstructed by the marginal con- 
duit and by the subway, so that the 
available flow of groundwater in the 
area has been restricted. The founda- 
tion area at the publishing house was 
de-watered by a system of well points 
which maintained the water level at. FI. 
9, while pumping approximately 1,000,- 
000 gal. daily. Observations made in 
the Public Library about one-half mile 
distant showed definitely that the ground- 
water levels were affected by this 
pumping. 

Notable construction having occurred 
in this area in all but six of the preced- 
ing 21 years, and the water level neces- 
sarily being lowered for considerable 
periods during such construction, it is 
entirely possible that the beginning of 
the decay found in the library piles had 
occurred long before the general low 
groundwater level of the area was 
established. 

Twice during the investigation, the 
water level in certain of the wells was 
found to be considerably above the nor- 
mal level for the well or the area. In- 
vestigation by the water department re- 
vealed a broken water main in one in- 
stance, and a broken service pipe in the 
other, both of which were permitting 
































































































































































































































































































































































































































































































































considerable leakage 
without showing any evidence on the 
surface. The effect of such leakage was 
purely local, however, and the general 
level was not raised. 

We have been able to trace to some 


into the ground 


degree, at least, the effect of rain on 
groundwater levels. A number of the 
wells responded very quickly and_ the 
level fell again almost as fast for sev- 


eral hours, after which it continued to 
fall at a gradually diminishing rate. On 
the diagram Fig. 3 the observed points 
straight lines, which 
naturally flattens the slopes and indi- 


are connected by 









cates a slower response to the influences 
causing a rise and fall in level than is 
actually the case. It is also apparent 
that only by chance would we get the 
highest level resulting from a rain. The 
rapidity with which levels fell below EI. 
5, however, shows the existence of chan- 
nels of considerable hydraulic capacity 
and indicates the difficulty with which a 
safe groundwater level could be main- 
tained by replenishment, which was one 
of the methods considered. 

The variation in water levels with 
rain, pumping, relation to drains and 
other disturbing factors shows that oc- 


Fighting Snowdrifts 


Annual 300 to 600-in. snowfalls where Rocky Mountain roads cross 


the Continental Divide present special tasks in snow control and 


removal—State departments cooperated with Bureau of Public 


Roads 


AINTAINING an open road 
throughout the winter or open- 
4 ing a snow-blocked highway in 
the spring in the lofty regions of the 
Continental Divide presents problems 
and introduces methods not commonly 
found at lower elevations. The high- 
ways to be discussed are located for the 
most part between elevations 9,000 and 
12,000 and are in regions where the 
snowfall ordinarily ranges from 300 to 
600 in. per year and where it is not un 
usual to have a snowfall during every 
one of the twelve months. The methods 
are emploved by the 
the Bureau of Public Roads 
in the national forest and national park 
areas of this district, which includes the 
Rocky Mountain Colorado, 
Wyoming, and New In many 
instances, cooperative agreements have 
been prepared which provide that the 
state set up the funds and 
the bureau performs the snow removal 
regular 


described those 


forces Ol 


states ot! 
Mexico. 


necessary 
work in conjunction with its 
maintenance operations. 


Volume of snowfall very large 


The bureau's most extensive snow re- 
moval operations have been on_ the 
Berthoud Pass Forest Highway. This is 
the heaviest traveled transcontinental 
route in Colorado, and crosses the di- 


vide at elevation 11,306 ft. The snow 
fall for the past four years ranged from 
316 to 507 in. with an average of 416 


1 


in. Last winter and this winter [1935-36] 
arrangements were made for snow re- 
moval on 25 miles of the Tennes- 
see Pass project between Leadville and 
Red Cliff and on 12 miles on the eastern 
Fremont Pass. Although the 
Pass is about the 


the 


slope ot 


levation of Fremont 


By Clyde E. Learned 
Highway Engineer 
Public Roads, Denver, 


Senior 


Bureau of Colo. 


EQUIPPED to open up the snow blocked 
forest and park roads under its admin- 
istration in the Rocky Mountain states, the 
Bureau of Public Roads acts as the agency 
for many of these states in keeping their 
across-mountain highways open for winter 
travel. Through this experience the bu- 
reau engineers have worked out snow- 
removal and control practices of high 
efficiency and have accumulated unique 
records of snow conditions. This article 
by Mr. Learned, condensed from a paper 
presented at the Highway Engineering 
Conference of the University of Colorado 
held Jan. 16 and 17, presents a striking 
picture of one of the less known actions 
of the annual battle of modern road trans- 
port with winter snow and cold. 


—EDITOR. 


same as that of Berthoud Pass, the 
snowfall for the past two winters has 
been considerably less, the fall during 
1934-35 having been 276} in. as against 
439 in. on Berthoud. During the same 
period the snowfall on Tennessee Pass 
was 2434 in., this being about 10 per 
cent less than Fremont and 55 per cent 
of the fall recorded on Berthoud. Bu- 
reau records also appear to indicate that 
Rabbit Ears Pass has a little more snow 
than Berthoud—the 1932-33 records 
showing 535 in. as against 507 in. on 
Serthoud. Unquestionably two of the 
heaviest snowfall regions are the areas 
adjacent to the Trail Ridge project in 
Rocky Mountain National Park and 
the Centennial-Saratoga project across 
the Snowy Range in southern 
Wyoming. 

Ordinarily March and April are the 
months of heaviest snowfall. The 
Berthoud Pass records disclose a fall of 
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casional 


scattered observations are 
little value and that data of real yal 
can only be secured by having many 
servation points strategically lo: 
and reading the levels consistently, 
importance of having enough su 
points appears to be corroborated by 1 
fact that a WPA project, now b 
carried out by the city of Boston, | 
vides for the driving of several hund: 
additional wells. If water levels 
read frequently at all of the point 
which’ Wiii* sa0n .-be available, the 
havior of the groundwater will be 
ter known in the future. 





154 in. during April, 1933, while th 
Tennessee Pass records show a tota 
fall of 81 in. during April, 1935, Or 
Rabbit Ears Pass heavy snowfalls dui 
ing March and April are customary, but 
on this particular pass, December ay 
pears to have a slight edge due to 


107-in. fall during December, 1934. 
Among individual storms, the _ bliz 
zard of April 19-22, 1933, still hold 


first place, this one storm having d 
posited a total of 96 in. of snow on to] 
of Berthoud Pass. The same storm cd 
posited 53 in. of snow at the Weather 
Bureau Station near Frazer, the west 
ern terminus of this project, at eleva 
tion 8,600. At the height of the storm, 
36 in. of snow fell during a 13-hour 
period, with hourly falls of as much as 
4 in. During February of the follow 
ing year, a storm of record intensity hit 
the Berthtoud Pass project and between 
6 and 7 in. of snow per hour was meas- 
ured in that area during a two-hour 
period. 

The snowfall is ordinarily greater on 
the western slope of the divide than on 
the eastern slope. It is not uncommon 
to have a 10- to 12-ft. accumulation of 
packed snow on Berthoud Pass _ which 
extends down the western slope, and 
have the depth on the eastern slope 
taper off so rapidly that the ground is 
bare at Empire, the eastern terminus, at 
elevation 8,600. Day after day on Ber- 
thoud Pass the sun may be found shin- 
ing on the eastern slope, while un- 
settled and stormy weather prevails on 
the western slope. The records indicate 
that snow falls sometime during the day 
on nearly one-half of the days during 
the winter. 

Many remedies and devices have been 
employed to cope with the numerous and 
varied tasks presented on these high al- 
titude highway projects which it is de- 
sired to keep open throughout the year. 
For the sake of convenience these may 
be grouped under three heads—preven- 
tion, control, and disposal. 








FIG. 1—OVER BERTHOUD PASS, 

11,306 ft. high, where the snowfall 

ranges from 300 to 500 in. traffic 

has been maintained with the aid 

of plowing operations using push 
and rotary plows. 


FIG. 3—OPENING RABBIT EARS 

Forest Highway in May for Summer 

travel. The rotary plow is cutting 

through 4 to 6 ft. of snow packed 

to a weight of 30 to 40 Ib. per cubic 
foot. 
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FIG. 2—TRIMMING and smoothing 
a 24-in. opening on the road over 
Berthoud Pass. This road is a forest 
highway and is maintained by the 
U. S. Bureau of Public Roads. 


FIG. 4—PLOWING IN MAY for 

the Summer trade on the Trail Ridge 

Road in Rocky Mountain National 

Park. This rotary plow is cutting 

through accumulated snow 20 to 30 
ft. deep. 





























































































































































































































































































































































































































































































































































































Prevention depends primarily on the 
work of the highway engineer, since it 
involves highway location, design and 
construction. Remedies have included 
raising the grade to get the benefit of 
the sweeping action of the wind, thin- 
ning trees or flattening cut slopes to 
get better exposure, keeping the road- 
side free from brush and weeds, and lo- 
cating through wooded areas to obtain 
a maximum of protection 
drifting. 


against 


Rabbit Ears Pass 


4% 

The Rabbit Ears Pass highway, the 
upper ten miles of which traverses a 
wind-swept region, probably illustrates 
better than any other in this district 
the methods employed in design and con- 
struction to combat nature’s elements 
All grades were elevated above the sur- 
terrain, and wherever sidehill 
construction was involved, the road sec- 
tion was thrown out as 
from the t 


rounding 


far as feasible 
slopes W he re 
ridges had to be pierced, the through 
cuts were made wide with broad flat 
tches on both sides and in many loca- 
tions light fill sections were actually su- 
perimposed on a through cut section 

During the bureau's 
period on Rabbit Pass, the 
studied drifting conditons 
determined the direction of the pre 
vailing winds, with the result that in 
the maintenance crews 
have widened, flattened and rounded the 
through or sidehill cuts and created air- 
flow that is, sections which 
introduce a minimum of interference or 
resistance to air and which 
have actually reduced drifting at a num- 
ber of locations. 

Prevention also includes the construc- 
tion of intercepting ditches and under- 
drains to prevent both surface and 
underground flows from reaching the 
traveled highway. With the advent of 
the oiled or bituminous-surfaced road, 
these drainage items have assumed a 
new importance as the small amount of 
moisture that was so desirable in a 
graded or crushed surface road is found 
to be disastrous to an oiled road. For 
a number of years one of the biggest 
items on the bureau’s maintenance and 
post-construction programs in the Na- 
tional Forest and National Park projects 
has been the installation of extensive 
systems of tile and rubble underdrains to 
cut off and control water-bearing strata 
On the Trail Ridge, Tennessee Pass and 
Berthoud Pass projects, miles of under- 
drains have been constructed during the 
last few years, all of which are func- 
tioning in a very satisfactory manner. 
The winter of 1934-35 is the first that 
not blocked the ditches and 
formed dangerous ice mats across the 
Berthoud Pass highway. In previous 
vears the bureau spent as much as $2,000 
a winter in removing and attempting 
to eliminate these ice formations on this 
highway. 


Control 


mountain cu 


maintenance 
Ears eng 
neers have 


] 


and 


many instances 


sections ; 


currents, 


ice has 


work is practically all con- 


fined to the placing of temporary or 
permanent barriers to reduce snow 
drifting. The temporary barrier takes 
the form of snow fence, the most com- 
mon type used on bureau work being 
the wire-connected slat type. Ordina- 
rily this is shipped in 100-foot rolls and 
is easy to install and take down for 
summer storage. There are many lo- 
cations with heavy snowfall and severe 
wind action where this type of fence 
has been erected to a height of three 
tiers or 12 ft.; the second and third 
tiers having been added as the under 
sections became buried in snow. On 
some projects the lower branches of 
trees have been removed and low grow- 
ing shrubs cut out; also old rail or log 
fences have been replaced with wire 
fences to reduce drifting on the high- 
way. 

Permanent control takes the form of 
tree planting. Although very little of 
this class of work has been performed, 
there are a number of favorable loca- 
tions such as across portions of the 
Rabbit Ears Pass range and the Crane 
Park section of Tennessee Pass where 
exceptional’ opportunities are presented 

Due to the expense no effort has been 
made to control snowslides although it 
is felt that such undertakings are teas- 
ible and will be warranted later, when 
traffic increases. Of the passes which 
are kept open, Berthoud Pass is the 
only one subject to major snowslides. 
There are the regular slides on this 
pass which occur at the same location 
year after year, and there are also slope 
slides or slips which may occur at any 
location where there are steep banks 
the highway. The latter are 
usually minor in character and do not 
cause much damage. The maintenance 
men keep watch of the overhanging 
snow cornices on this project as they 
build up on the tops of the mountains 
or ridges above the road. Barricades 
and signs are put up at both ends of 
the project to keep the traveling public 
out of the danger zone whenever condi- 
tions appear to be dangerous, which 
is usually during the latter part of 
February. As soon as the slide occurs, 
which is generally during the night, the 
rotary snow plow is brought into action. 
Considerable hand work is required to 
cut a traffic lane through the reinforced 
mass since the slides usually deposit 
quite a cargo of trees, logs and rocks 
on the highway. 


ab ve 


Snow disposal methods and 
equipment 


For actual removal of snow from the 
highway, the bureau has adopted in 
most instances heavy duty four-wheel 
drive trucks which are capable of fairly 
high speeds. All trucks are equipped 
with reversible-blade plows, no V-plows 
being included in the equipment, since 
practically all of the work is on moun- 
tainsides, where all the snow must be 
pushed to the outside edge. In addi- 
tion to the regular headlights, all trucks 
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ire equipped with two powerful 
lights for night driving. 

Tractors which were included 
equipment a year ago are object 
for snow removal on isolated p: 
because it is not feasible to get 
back to a heated garage at nig 
account of their low speed. The 
minous wearing surfaces also p1 
the use of tractors for snow 1 
since the grousers necessary for 
tion are very destructive to the su 
and shoulders. 


en 


Men of stamina needed 


In the operation of trucks in reg 
of heavy snowfall, the practice ha 
ways been to send two men capal 
exchanging places with each truck 
plow. The men in the snow-ren 
crew are usually the pick of the n 
tenance organization. They are sel 
because they are physically fit, ar 
terested in the work, respond in 
emergency, and are familiar with 
highway alignment and every featur 
the landscape. <A _ blinding snowst 
during a night run is no place for 
inexperienced or timid operator of s1 
fighting equipment. 

On the passes upon which open ro 
are maintained, truck plows are start 
as soon as 2 or 3 in. of snow has 
cumulated, and the equipment is k« 
continuously in operation day and nix 
during the period of the storm. W1] 
the snowfall is heavy, the rotary plow 
is brought into action to pick up tl! 
snow and throw it down the mountai: 
side or with the wind as soon as t! 
truck plows have pushed and piled sui 
ficient snow in the windrows along t! 
outside of the cleared path. 
reassuring traffic which may have vet 
tured into the storm, this working wit 
the storm reduces the opportunity for 
snow to pack under traffic and buil 
up a thick snow mat which is difficult 
to remove. 

At the lower elevations where tl 
snowfall is not excessive, the aim is to 
remove the snow and ice from the high 
way or to treat with sand. This prac 
tice is practically out of the question 
and would be a futile undertaking at th 
higher elevations adjacent to the tops 
of the passes. On some of the passes 
snow is recorded on nearly one-half the 
days during the winter and if an effort 
were made to remove the mat or spread 
abrasive material, either new snow or 
wind action would continually nullify 
the work. 

The spring opening of a mountain 
pass which has been blocked by snow 
all winter usually introduces a number 
of conditions and problems not found 
on the highway which is kept open 
throughout the winter. The Trail Ridge 
route in Rocky Mountain National Park 
is an example of a “closed through the 
winter” highway. A brief description 
and a few details of this highway are 
given for the benefit of those who are 
not familiar with the Trail Ridge high- 
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iy, which is said to be the highest 
rough auto road in this country. 
The construction of this highway dif- 
rs from most of the other mountain 
ads in the Rocky Mountain region, 
cause no attempt was made to find 
e easiest and least expensive route 
rough and over the mountains. In- 
ad, the highway was constructed 
rough a region of the roughest char- 
ter in an effort to reach commanding 
sitions where widespread panoramas 
d magnificent views could be obtained 
{ the concentration of peaks, lakes and 
nyons for which this region is famous. 
a result the most inexperienced 
yuntain driver is now able to drive 
; car in high gear far above timber- 
into a region of extreme heights 
| spectacular views which were pre- 
uusly accessible only to the hardy 
untain climber. 


Snow removal started in May 


This highway connects the east and 
t entrances of the park. Coming 
n the Grand Lake or west end, the 
itinental Divide is crossed at Milner 
ass about two miles above sea level. 
ie highway then continues skyward 

‘ross Fall River Pass, elevation 11,800, 
nd on toward Iceberg Lake and Monu- 
ment Ridge to a maximum height of 
12,185 ft. Over 20 mi. is above eleva- 

m 10,000 and 44 mi. above elevation 
12,000. It is necessary to start snow 

moval operations during the forepart 

May to open this road to traffic by 
June 15, the usual official opening date. 
lt ordinarily requires at least six weeks 
it long hours and strenuous efforts to 
get the route open and in a passable 
ondition for the heavy tourist traffic. 

As much of the highway traverses a 
barren windswept region far above tim- 
berline, it is necessary for the snow 
plows to cut through deep drifts to open 
1 passageway for traffic. 

In the opening of this pass, the bu- 
reau uses a Park Service rotary snow 
plow of the auger and blower type. This 
s supplemented by a number of heavy 
luty four-wheel-drive trucks which are 
used in the lighter cuts and also to as- 
sist the rotary on widening and cleanup 
perations. In deep packed snow a 
number of men are kept at work break- 
ing and shooting down the higher drifts 
o that the rotary plow can handle them. 
\s the weather during May and June 
ibove timberline is sometimes very bad, 
it is often necessary to retard the ad- 
vance upward and turn back and open 
the snow-filled road behind in order to 
move in supplies and get the men to and 
from work. In clear weather the men 
must be protected from sunburn and 
snow blindness, as the glare of the sun 
m the broad expanse of snow is terrific. 

The snow encountered weighed from 
6 to 33 lb. per cu.ft. The average for 
the new snow in drifts was 12 lb. while 
the old packed snow averaged 22 Ib. per 
cu.ft. The average for the entire mass 
encountered was about 17 Ib. per cu.ft. 


TY 
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In packed snow weighing from 20 to 
33 lb. per cu.ft., the rotary picked up 
and threw out 1.8 to 6.3 tons of snow 
per minute. The maximum output was 
in snow from 2 to 3 ft. in depth, and 
the minimum in snow over 5 it. in 
depth. In snow ranging from 6 to 14 
ft. in depth, the efficiency of the rotary 
plow was materially increased by blast- 
ing, the output of blasted loosened snow 
from the rotary being fairly constant 
and averaging about 34 tons per minute. 

In the opening of the highway a total 
of 120,000 tons of snow was moved, of 
which about 77,000 tons was old packed 
snow. The balance of 43,000 tons was 
new snow which fell or drifted in after 
operations were started. The entire 
mass of snow was moved at a cost of 
about 4 cents per ton. Expressed in 
units which may be a little easier for 
most engineers to visualize, over 500,- 
000 cu.yd. of drifted or packed snow 
was moved for a little less than 1 cent per 
cud. These unit costs are about 
double the Berthoud Pass unit costs. In 
both the Berthoud Pass and the Rocky 
Mountain Park work, the average 
weight of the packed, drifted and wind- 
rowed snow was found to be the same, 
namely, 17 Ib. per cu.ft. The increased 


cost of Rocky Mountain Park work is 
to be expected and was due to the need 
for explosives and the use of more labor 
in connection with the shooting down ot 
the high drifts so that the rotary plow 
could handle them. During the entire 
period that the rotary plow was in ac 
tion, the average output was 3.2 tons 
per minute. This is equivalent to 
about 11 cu.yd. of old packed snow, or 
20 cu.yd. of newly drifted snow pet 
minute. In general, the observations in 
dicated that the output of the rotary 
varied materially with the depth of 
snow but not appreciably with the 
weight. 

Opening this highway in the spring 
of 1935 cost $4,536, which was dis- 
tributed 33 per cent to labor; 31 per 
cent to materials and supplies, which in 
cluded 34 tons of explosives; and 36 per 
cent to rentals. Although various brands 
and grades of dynamite ranging from 
20 to 60 per cent were used, the results 
were such that no definite conclusions 
could be drawn. However, it was 
demonstrated conclusively that snow 
should be blasted only a short distance 
ahead of the rotary plow since blasted 
snow readily packs again, and if left for 
any period of time, requires reblasting 


Soil-Thread Rolling Device 


By Jos. A. Leadabrand 
Champaign, Ill. 


HE LOWER plastic limit of a soil 
is defined by the Bureau of Public 


Roads as being that moisture con- 
tent at which the soil can just be rolled 
into a thread 4 in. in diameter. The ac- 
cepted method of determining this value 
has been to add water to the soil, mix 
thoroughly and roll out into a thread by 
using the palm of the hand. The result- 
ing thread obviously may be from Ye in. 
to 4 in. in diameter depending upon the 
judgment of the performer. 

For the same soil, the writer could 
not check previous results any closer 
than by 5 to 10 per cent. After making 
the test ten times with a soil of prede- 
termined plastic limit of 21 (determined 
by the Bureau of Public Roads), it was 
found that the average value of the ten 
results was 20.93 but the individual 
values were 21.6, 19.3, 20.4, 20.8, 18.7, 
18.6, 21.3, 22.1, 23.8, 22.7. Whilé the 
average value of these tests was prac- 
tically 21.00, the fact remains that no one 
test gave the correct result. The writer 
then undertook to devise a method of get- 
ting more definite results. 

The apparatus devised is very simple 
and easy to construct. It consists of two 
ground glass plates, one 8x8 in. and the 
second 4x4 in. and two pieces of 4 in. 
diameter hard steel rods. The steel rods 
were fastened rigidly as runners to the 
smaller glass plate. As shown by the 
illustration the procedure by this device 





is the same as described by the Bureau 
of Public Roads, with the exception that 
the thread is rolled between the glass 
plates instead of under the palm of the 
hand. The 4 in. wire runners relieve the 
operator of the necessity of judging the 
diameter of the soil thread; it is defi- 
nitely 4 in. in diameter. 

In twelve tests made on one soil, the 
results did not vary more than 3 per cent 
from the value as determined by the 
Bureau of Public Roads. Persons other 
than the writer performed tests for a soil 
by using the glass plates and by using the 
palms of their hands. The results ob- 
tained by use of the hand varied from 
4 per cent to 20 per cent of the value as 
the writer had previously determined, 
while those obtained by the glass plates 
varied from 0 per cent to 5 per cent. 

This method of determining the lower 
plastic limit was devised as a part of the 
work being done for a thesis on soil me- 
chanics. The work was done in the 
Highway Soils Laboratory at the Uni 
versity of Illinois. 
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Earthquake-Proof Earth Dams 


Five storage dams on water-deposited soils over the shattered 
and shaken bed rock between the historic San Andreas and 


MN ARTH DAMS designed to resist 
E earthquake shock have been adopted 
for five storage dams now being 
constructed in the Santa Clara valley 
in California. Frankly accepting the 
possibility in this district of seismic 
‘arth disturbance perhaps of major mag- 
nitude it was planned to produce an 
earth fill that would readjust itselt 
aiter rupture to restore watertightness. 
This, it is the consensus of the expert 
thought brought into consultation, has 
been accomplished by a modified dis- 
position of pervious and impervious sec- 
tions of the fill. 

Satisfactory earth dams can be built 
anywhere using any kind of material, in 
the opinion of the writer, provided (1) 
the upstream portion including the cutoff 
trench extending into the impervious 
foundation material is made impervious 
and (2) the rear portion has sufficient 
bulk and porosity so it will drain off, 
without sloughing, any water which 
seeps through the impervious portion. 
In describing the upstream material as 
“impervious,” the intention is to indi- 
cate that it is more nearly watertight 
than the downstream portion. The lat- 
ter may be anything from coarse earth 
or sand to gravel or loose rock. 

This theory has been applied in the 
construction of the five roll-fill earth 
dams built for the Santa Clara Water 
Conservation District located on the five 
principal streams flowing into the valley. 
Each of the streams has found its wav 
either into fault lines or into geological 
contact lines and at four of the five sites 
there is complete geological non-con- 
tirmity on opposite sides of the stream. 
Not only are the foundation materials 
deeply weathered but they are shattered, 
broken and of highly variable quality. 
Nevertheless, it has been possible to 
construct earth-fill dams at these sites 
in such a way that they are believed to 
be safe from destruction even in the 
heaviest seismic shocks ever experienced 
in this region. 


Groundwater replenishment planned 


The Santa Clara Valley, whose lower 
end terminates where the south arm of 
San Francisco Bay begins, is bounded 
on the west by the range of hills which 
continues on northward to form the San 
Francisco peninsula. The main portion 
of the lower valley floor, almost level, 
is an area of high fertility and includes 
about 130,000 acres which was organ- 
ized in 1929 into the Santa Clara Val- 
lev Water Conservation District for con- 


Hayward faults in California have earthquake resisting sections 





FIG. 1—IN THE CUTOFF TRENCH 
looking toward the left abutment of Coyote 
Dam. The vertical face in the background, 
covered with gouge, is the main slip plane 
of the Hayward fault. The cutoff trench 
was excavated below the foundation level 
which shows at the extreme left. 


serving and developing the water re- 
sources of the region. 

In the past 20 years irrigation has in- 
creased rapidly throughout this valley 
using water pumped from wells. More 
than 2,000 pumping plants are in opera- 
tion and except for perhaps 10 per cent 
of the area that is covered by urban 
development, the entire valley is under 
intensive cultivation with correspond- 
ingly high water duty. Under these con- 
ditions the water table has been lowered 
steadily; in the past 20 years pumping 
lifts have increased 100 ft. or more and 
the cost of power for pumping has in- 
creased to $665,000 annually. The as- 
sessed valuation within the area com- 
prising the District is about $85,000,000 
and the total population is about 110,000. 

From long-time records it is estim- 
ated that the average total runoff into 
the valley floor is about 202,000 acre-ft. 
per annum, of which 76,000 acre-ft. 
naturally is absorbed to replenish under- 
ground storage and 126,000 acre-ft. 
wastes into San Francisco Bay. The 
primary objective of the recently formed 
conservation district is to capture and 
store as much as possible of the waste 
flood water to be released at such a time 
and rate that it will pass by influent 





By F. H. Tibbetts 
Chief Engineer, Santa Clara Valley Wate 
Conservation District 





seepage into underground storage. |] 
plan is expected to raise the water tab: 
decrease pumping costs and_ provi 
more underground storage that w 
await beneficial use by way of the pum; 
ing plants. 

As a background of this replenis! 
ment plan it is important to understand 
the valley geology. The lower end of tl 
valley bordering on San Francisco Bay 
probably has been alternately above a: 
below sea level a number of times in suc 
cessive geological periods. The surfac: 
soils consist of silt, sand, clay and gravel 
washed down from the Franciscan 
shales and sandstones which surround 
the valley on three sides. The sand- 
stones are of great age, much broken 
and shattered by repeated faulting and 
by serpentine intrusions. Two of the 
major breaks in the California surface 
topography, the San Andreas and the 
Hayward faults, pass close to the west 
ern and eastern edges of the valley 
respectively. Movements along both of 
these faults have caused severe earth- 
quakes in recent times. 

The Coyote River is by far the largest 
of the valley’s tributary streams. It 
comes in from the east side and has 
worked down into the Hayward fault 
Storing flood flow on this stream is es- 
sential to success of the conservation 
plan. In fact, it was found necessary to 
build the largest of the five dams on 
this stream actually straddling the active 
Hayward fault on what is probably as 
poor a foundation as ever was selected 
for a large dam. Slips on this fault 
probably occur on the average several 
times a century; the last major earth- 
quake resulting from a Hayward fault 
slip occurred in 1868—a seismic disturb- 
ance of intensity probably comparable to 
the San Francisco quake of 1906. The 
other four dams, though not in positions 
of such great risk, all are liable to seis- 
mic disturbance and have been designed 
accordingly. 

The underground storage in the valley 
bottom, on the other hand, is in a for- 
mation as favorable as the dam sites 
are unfavorable. The valley floor is a 
fill, mostly several hundred feet deep, 
composed of materials washed down 
from the surrounding mountains. A 
study of logs on several hundred wells, 
spaced as uniformly as possible over the 
valley, indicates 10 per cent of the sub- 
strata is water-bearing gravel or sand. 
These water-bearing zones or aquifers 
seem to be buried stream channels very 
similar to the sand or gravel layers a few 
feet in thickness at the bottoms of the 

















present streams; for the most part they 
radiate from large deposits of gravel 

boulders which constitue the allu- 

cones of the present streams. In 
general they follow the present surface 
drainage and connect at many points. 
[he aquifer material, like that in the 

s of present streams, is quite open 
al porous, 

\With the aquifers is a thick blanket 
of impervious clay, thicker and more 
extensive in the lower end of the valley ; 
the ancient river channels generally seem 
to have pinched out at their lower ends 

this impervious material. As_ the 
aquifers are thus buried in material less 
pervious than themselves, and since they 
head in the cones whence comes the sur- 
drainage, there has been a tendency 

to develop pressure under the marine 
clavs of the lower valley. Before the 
period of general overdraft on subter- 
ranean storage the pressures in the 
lower valley were great enough so that 
when a well was put down into one of 
the aquifers the water level occasionally 
rose above the natural ground surface. 
lf the aquifers pinch out in marine 
vs at the lower ends of the valley, as 

is believed, the underground storage 
hasin is enclosed on three sides and 
thus has little marginal or terminal loss. 


General plan was conventional 


\lthough it was impracticable to 
provide storage for all the waste flood 
vaters, it was possible to lay out a plan 
which would conserve two-thirds of it. 
lhe major portion of the work recently 

mpleted consists of five earthfill dams 
irom 100 to 140 ft. high, all designed 
with a view to the seismic risk involved. 
One of the five, the Coyote Dam, de- 
signed to store 40,000 acre-ft., actually 
straddles an active fault and because it 
is literally poised over a city of 70,000 
population, a major consideration in its 
design was that it should safely hold 
hack the stored water when subjected 

the severest earthquakes likely to 
occur, 

The usual cross-section of the dams 

a 20-ft. top width with slopes that 
iverage 1 on 24 on each side. Coyote 
Dam has a top width of 100 ft. and side 
slopes ranging from 1 on 34 to 1 on 4. 
The rear portions are constructed of the 
most pervious materials available; the 
iront portions are of the most impervious 
material within economical hauling dis- 
tance. The line of demarcation between 
he two materials is indefinite. 

The selection as well as the place- 
ment of the material in all of the 
ims, however, was under very careful 
laboratory control. Mechanical analyses 
vere made daily with two principal 
hjectives: (1) To make sure that the 
iaterial containing the highest per- 
entage of clay was placed in the up- 
‘tream portion of the dam and that at 
iny level it was graded as far as prac- 
ticable from tightest material at the 
upstream face to loosest material at the 
ear; (2) To make sure that the mois- 
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ture content always was within 2 per 
cent of that amount which laboratory 
tests had shown to make the densest 
material. Where the material deposited 
in fill had less than the required amount 
of moisture, sprinkling was employed to 
make up the deficiency. Usually the 
water content varied from about 10 per 
cent to 17 per cent. As the material 





FIG. 2—DISTORTED STRATA in the left 


abutment of the Coyote Dam. This view, 

transverse to the fault, shows alternate 

layers of Franciscan sandstone and shale 

with typical evidence of fault movement. 

Cracks and folds usually are normal to the 
fault plane. 


was delivered in layers and sprinkled 
(where necessary) compaction was ob- 
tained by going over the fill with sheeps- 
foot rollers for which the minimum 
pressure specified was 200 Ib. per sq.in. 
and the actual pressure available was 
about 325 Ib. per sq.in. 

On one of the dams the upstream face 
was finished with a layer of loose 
dumped rock. On the other four, how- 
ever, after the face of the earthfill had 
been smoothed off it was covered with 
a 12-in. layer of clean gravel as a sup- 
port for a reinforced concrete slab 4 in. 
thick. The slab was laid in panels 16 ft. 
square with construction joints on all 
four sides and weep holes in the center. 
The functions of the concrete facing 
were to give protection from drift and 
wave wash, to span pockets of soft ma- 
terial and to distribute the water pres- 
sure uniformly to the body of the dam. 

Spillway locations were _ selected 
with three objectives: (1) To provide 
straight-line paths for flood waters; 
(2) to get the best possible supporting 
material for the concrete lining; and 
(3), since practically all spillway ex- 
cavation was used in the dams, to pro- 
vide the best possible material for the 
fill. An 8-in. reinforced concrete lining 
was placed in all spillways. 


} 
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The outlet control works steel 
pipes in concrete-filled trenches beneath 
the dam base; valves are used on both 
ends. The upper ends, in trash rack 
egrillages, are closed by slide gates 
hydraulically controlled from the tops 
of the dams; the lower ends have but- 
terfly valves manually operated, dis- 
charging into reinforced concrete cham 


aTe 


bers designed to absorb the energy of 
discharging water. 
included in the 
tures. 

Several times each vear there are 
minor movements of the Hayward fault 
that are detectable with seismographs ; 
every 30 or 40 vears it gives rise to 
severe earthquake shocks. Thus the 
criteria set up for the design of an 


Measuring weirs are 
energyv-absorbing struc 


earthquake-proof dam on or near this 
fault should include maximum  satety 
when earth shocks oceur. Although 


there have been no instances of impor- 
tant modern dams destroyed by earth- 
quakes and thus no practical examples 
or proofs of theory exist, nevertheless 
on this project certain requirements 
were assumed to be essential in pre 
venting such failures in earthfill dams. 

First, the impervious or  water- 
resisting element must be of a sort that 
cannot be ruptured by shock. This con- 
sideration precludes the use of concrete 
in the form of an arch or as a water- 
proof facing or as a core wall. If it 
had not been for seismic considerations 
probably concrete would have been used 
at least in the Coyote Dam, where the 
site is topographically well adapted t 
a thin variable-radius concrete arch. 
Such a structure could have been built 
for a fraction of the cost of the design 
adopted. 

Second, the cutoff wall must be 
carried down farther than usual so that 
any cracks opening up under the founda- 
tion will not allow water to pass under 
the dam during an earthquake. 

Third, the dimensions, especially of 
the impervious element, must be such 
that under no conditions could this por- 
tion of the structure be offset, as in an 
earthquake movement, sufficient to let 
water through. This calls for some as- 
sumption as to the maximum movement 
probable, both horizontal and vertical, 
on a shear line passing directly through 
the dam. The maximum vertical dis- 
placement permissible is a function of 
the freeboard of the dam and, in the 
case of an earthfill, the maximum hori- 
zontal displacement is a function of the 
thickness of the impervious element. 

To provide logical basis for assump- 
tion as to maximum movement, a very 
thorough study was made by experi- 
enced geologists of the entire region 
and of all records of movement along 
the San Andreas and Hayward faults 
during the last century. The conclu- 
sion was that fault movements might 
have a horizontal component of about 
15 ft. and a vertical component of 3 to 
5 ft. The 1871 earthquake in Japan 
had a horizontal displacement of 13 ft. 





HIG 


nesses of zones in which different materials were placed. 
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3—MAXIMUM CROSS-SECTION of Coyote Dam showing slopes and thick- 


Thickness of rock and gravel 


layers is uniform for the entire length of the dam. 


and a vertical displacement of 19 ft. 
but evidence in the Santa Clara Valley 
indicates that movement on the San 
\ndreas and Hayward faults has shown 
mmponents between zero and 
the horizontal maximum, 
ent times. Based on these 
minimum thickness of 
at the top was 
as much as the antici- 
horizontal movement, 
provided equal 
vertical 


vertical cc 
one-third ot 
at least in re 
vations, the 
impervious element 
tour times 
maximum 

a_ freeboard 


rour 


Was 


the maximum 


tim 
times 


‘omponent 


Fourth, the impervious element must 
i 


be protectec 


by weighting it down with 
granular material possessing no shear- 
ing resistance, thus providing assurance 
that the impervious element will be un- 
le to slump during the earthquake. 
‘if element of danger 
to a dam built on an active fault is the 
| movement that would 
develop tension within the structure. 
Compression that merely tended to 
squeeze the dam together would be un- 
likely to destroy an earthfill but stretch- 
ing the dam lengthwise would tend to 
open fissures which might remain open 
if proper precautions in design were 
not taken. Thus an important objective 
in the design adopted for the dams of 
this district was a type of construction 
such that if a fissure should be opened 
by movement of the foundation which 
stretched the dam lengthwise, the struc- 
ture instantly and automatically would 
close up before water could rush 
through and establish a channel 


1 serious 


possibilitv of 


Seismic design exemplified 
in Coyote Dam 


The largest of five reservoirs is 
formed by Coyote Dam, which now can 
store 30,000 acre-ft. and can be raised 
to increase the capacity to 45,000 
acre-ft. This dam is about 25 miles 
southeast of San José and, as has been 
noted, straddles the Hayward fault 
Since the youthful days of this fault 
millions of years ago it has 
hunched along about 1,400 ft.; that is, 
the west side has moved northward by 
this amount from points on the east 
zone, which appear 
not to have moved. Some of this move- 
ment has been accompanied by earth- 
quakes: much of it has been a 
in the soft, plastic Franciscan 

Conservative design required 


some 


the shear 


side of 


slow 
flow 
shales. 
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FIG. 4—PLAN of the Coyote Dam showing 
the location of the major portion of the 
material upstream from the abutment. 


that the Coyote Dam should meet the 
safety requirements mentioned and 
should resist, without any danger what- 
ever to the community below, seismic 
shocks at least three times as severe 
as any yet experienced. Any weakness 
or risk inherent in the design of this 
structure probably would continue to 
be a menace until the weakness caused 
failure or the reservoir is silted full. 

As in the case of the other dams, the 
Coyote site was explored thoroughly by 
test pits and tunnels to determine, first, 
the character of the underlying material 
and, second, to show where borrow pits 
could be located most advantageously. 
One of the tunnels was driven beneath 
the river, one through the shale-serpen- 
tine contact and one through the gouge 
on the plane of the recent major move- 
ment of the Hayward fault. This gouge 
was tested in place both for permeabil- 
ity and for bearing power. 

As constructed the dam has a normal 
freeboard of about 21 ft. During any 
major earthquake this freeboard might 
be reduced by one-half if synchronized 
with the maximum flood. To get this 
combination, however, it is to be remem- 
bered that the earthquake, which might 
continue for a 30-sec. period once in a 
thousand years, would have to occur 
during the period of maximum flood, 
which might continue for 24 hours once 
in each thousand years. The probability 
that these two phenomena will syn- 
chronize might be interesting exercise 
for a mathematical gymnast. 

The impervious element in this dam 
is a rolled fill whose section is such as 


to permit it to stand by itself; it 
60-ft. top width and 1 on 2 side 
on both upstream and downstream | 
The cutoff trenches were carried 
hard rock after all loose materia 
been removed from the found 
Subsequently much of the materi 
moved was put back into the fill 
in so doing care was taken to 
segregation on the basis of rel 
porosity. 

Outside the impervious sectio1 
both upstream and downstream 
are blankets of clean rounded g: 
10 ft. thick at the top, increasi: 
about 90 ft. thick at the base. Out 
the gravel zones blankets of 1 
were placed on both upstream 
downstream faces 10 ft. thick at th 
increasing to 90 ft. at the bottom. 
resulting structure will raise the 
at normal storage or spillway crest | 
about 100 ft. above the streambed 
maximum section the dam _ is 
1,000 ft. thick at the base. The ac 
panying cross-section (Fig. 3) 
cates the slopes obtaining in the 
eral zones. 

An essential feature of the design 
the location of the major bulk of 
structure on the upstream side of 
rock abutments or constriction of 
canyon walls which form the dam 
The strategy of this plan is that in « 
the reservoir is full and the dan 
saturated when a big earthquake con 
the gravel and rockfill blankets will | 
the earth core in place and the latt 
will retain the stored water. In 
event that the dam is stretched endwa 
by an earthquake so as to open up 
fissure in the structure, the gravel wit! 
heavy rock on top of it will fall int 
the cracks and prevent the water fro: 
rushing through. By virtue of its loc 
tion immediately above the dam site 
abutments, even if the structure were 
badly shaken and cracked, the materia! 
would be pushed up against the abut- 
ments and could not slip or slide down- 
stream. 

The outlet structure beneath Coyote 
Dam was given a somewhat irregular 
alignment so that it might be wholly 
within a continuous block of solid rock 
which shows no shear zones. To prevent 
water pressure ever being held in th: 
outlet pipe no valves were permitted 01 
the lower end. Regulation is accom 
plished by butterfly valves hydraulicall 
operated with controls on top of th 
dam. 

In one of the exploration tunnels un 
der the Coyote Dam site pebbles we: 
encountered in one of the recent shea: 
zones which are believed to hav: 
dropped 40 or 50 ft. from the surface 
probably through an open crack. Ii 
cracking of this sort occurs again, this 
time beneath the dam, the force of 
gravity on the rockfill and gravel ove: 
lying the core is expected to functior 
so as to close up such fissures aut 
matically and immediately. 

That such fissuring is neither imagi- 














nor minor in character is indi- 
d by an incident of the 1906 shock 
the San Andreas fault. Where this 
passed through a dairy yard a 
fis-ure opened and subsequently closed 
after allowing a cow to drop into it 
entirely out of sight. Such a fracture 
beneath the Coyote Dam with the reser- 
\ full, it is believed, would be closed 
saicly before the water could rush 
ugh. 
California the design of dams has 
e approved as to safety by the state 
neer. On the design of the Coyote 
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Dam, State Engineer Edward Hyatt 
had the advice and approval of George 
W. Hawley, deputy state engineer in 
charge of dams, and a consulting board 
consisting of Fred C. Hermann and 
J. D. Galloway, consulting engineers, 
and Prof. Geo. D. Lounderback, con- 
sulting geologist. The writer, in de- 
signing the dam as engineer for the 
district, had the advice of H. L. Haehl 
and the late George C. Elliott, consulting 
engineers, and Dr. C. H. Tolman, con- 
sulting geologist. H. 1. Wood was con- 
struction engineer. 


Reorganizing a Water Utility 


for More Efficient Service 


Methods and policy as well as equipment are 
subject to depreciation, and departmental reforms 
are just as necessary as physical improvements 


municipal waterworks department 

which included revamping of basic 
managerial functions, the introduction of 
budgetary control and the utilization of 
more efficient office procedure was in- 
itiated recently to provide better serv- 
ice at lower cost. An outline of the 
experiences in making major changes of 
policy and method was presented by 
E. G. Plowman, former executive as- 
sistant to the Denver Board of Water 
Commissioners, at the Los Angeles 
meeting of the American Water Works 
Association on June 9. 

The city of Denver first took over 
wnership of its water system in 1918 
and since that time the questions and 
problems of physical betterment and ex- 
tension to water plant have been para- 
mount. In 1932 it was decided to direct 
attention to the internal improvement 
{ office and operating practice. 

In any reorganization, the first de- 
‘ision must be with respect to basic or- 
ganization. In the Denver case, it was 
lecided to rebuild the executive organi- 
zation along functional lines because this 
type of organization meshes properly 
with the legal functionalization imposed 
by the charter, which has made the city 
wuditor, treasurer, and attorney respon- 
sible for appropriate water utility work. 
it has also solved the vexing problem 
| preparation for and conduct of board 
meetings. The seven functional “man- 
‘ers,” meeting as a committee, prepare 
e board meeting agenda. Operating 
oblems are then submitted by the ap- 
propriate manager to the board in ad- 
ance of the meeting. The functional 
managers” attend the board meetings 
ind stand ready to answer board in- 
uiries concerning recommendations. 

The second problem attacked was the 
‘udget. Transference to the city treas- 


RR municipal waterwor! of the Denver 


urer of debt service in twelve equal 
monthly installments, instead of waiting 
for peak payments in particular months, 
has simplified the general budget of 
monthly income vs. total expense. After 
three experimental budgets constructed 
in 1933 and 1934, the water department 
has operated, since early 1935, on a 
fully budgeted basis. Modeled in part 
on the form used by Dallas, Texas, the 
budget is carried out in detail by work 
type, expense classification, personnel 
required, and by months. 


Billing and office routine 


Adoption of the procedure of dividing 
the 65,000 schedule license bills into 
three equal parts, so that one-third of 
the quarterly bills are sent out each 
month has reduced the former peak loads 
on the billing group and on the cashiers. 
Another decision that might likewise 
seem to be over-emphasizing the obvious 
that gave good results, was to rearrange 
the office layout so that clerical workers 
were not watched and hailed by custo- 
mers hunting for adjustment “short- 
cuts.” 

Billing, collecting and accounting 
were placed together, under one func- 
tional manager, and employees were 
specialized on typical jobs wherever pos- 
sible. An afternoon and early evening 
shift of office employees was established 
to check receipts. 

After much study, the punch card sys- 
tem of billing was adopted for the sched- 
ule bills, for the following reasons: 

1. Once the master punched card rec- 
ord has been created, and matched with 
the addressograph plates, the customer 
must receive the correct bill, automati- 
cally adjusted for the added irrigation 
charges of the summer. The water 
board is able to audit its income, start- 
ing with the total amount on the sched- 
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ule books, and accounting for all vacancy 
and other credits. Checking of receipts 
has become almost foolproof. 

2. The punch card bill has made 
possible to give the customer consider- 
able detail concerning the actual billing 
base for his own premises. 

Improvements have been made in con 
trol of inventory and shops. The ac 
counting division has appointed a travel- 


ing representative, who checks the 
actual inventory at every operating 
point once a year. This has reduced 


the practice of charging out in excess 
of needs, and has returned much 
“charged-out” stock to regular inven- 
tory accounts. The inventory itself, and 
all shop operations performed by the 
water department have been concen- 
trated, as far as possible, at one storage 
yard under one superintendent. 

The daily expense distribution, in- 
cluding the payroll records, is now 
posted by machine, replacing former 
hand work. The punch card machine is 
beginning to take over mass production 
portions of the accounting load, such as 
the inventory records. 

In 1933 there were no personnel rec- 
ords worthy of the name. Today the 
service record of every employee is 
available, along with detailed informa- 
tion of special character. 

Nearly every employee has been trans- 
ferred in one way or another, during 
the three years since 1933. This has 
reduced the bad effect of years of al- 
most no labor turnover, as follows: 

1. Old employees who had_ been 
blanketing key promotions of younger 
men stepped aside into less important 
work. 

2. The new methodical pay classifica- 
tion was given the acid test of compara- 
tive ability of different individuals cross- 
transferred, each to the position of the 
other. 

3. Many employees found new interest 
in their work, and developed multiple 
skill of value to the water department. 

4. It became possible to concentrate 
the reduced “extra list” of part time day 
pay employees at two operating points. 


Results of reorganization 


This general program of reorganiza- 
tion has reduced Water Department op- 
eration costs as shown in the following 
tabulation: 


Pumping Station Expense: 
1932 ..$122,940.72 
1935 .. 94,926.44 Chief reason further 

electrification 

Reservoir Expense: 
1932 ..$ 94,370.96 


1935..$ 53,935.38° 


(year average, 
1927-1931 $75,000) 
*due partly to reclassification, largely to 
fence building and less moss cutting 
Motor vehicles expense: 
1932 ..$ 59,360.59 


1935 .. 29,767.53 New = standardized 
ears and _ pooling 
plan 

Total expense: 

1930 ..$779,889.33 1933 ..$711,601.30 

1931 .. 775,714.88 1934 .. 738,920.13 

1932 .. 772,707.32 1935 737,817.68 

*Budget for operation in both years— 


$740,000.00. 


These savings have been absorbed in 
various ways, such as the following: 























































































































































































































ine Woraing week has been re- 
| trom about 44 to 40 hours. 

2. A large number of merit increases 

in pay have been made. Service men, 

clerks, and other classifications have had 

a senior grade added 


> th ee . ia 
3. All long service employees doing 


permanent work are now on the monthly 
payroll, thus giving 350 instead of 250 
nual tions with pay. 


4. A tormal sick-leave plan has been 


HE SOUTHERN PACIFIC Rail- 

road for many years has operated 
its main line through the downtown 
district of San Jose, Calif., with a con- 
siderable part of the route on city 
streets and without grade separations. 
San Jose is 47 miles south of San Fran- 
cisco on the coast route to Los Angeles. 
Recently an entirely new location for 
the main line through the city has been 
completed and put in service. The 
project as a whole included 6 miles of 
new main line, an attractive passenger 
depot and nine grade separations. The 
total cost was about $3,250,000. 

The new route leaves the old main 
line in the north end of San Jose and 
follows the old Santa Cruz branch line 
past a new passenger depot in the down- 


FIG 
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established for all monthly employees, 
costing about 1 per cent of payroll per 


ar, 
5. New debt service costs for com- 
pletion of the Moffat Water Tunnel 
amount to about $15,000 monthly ad- 
ditional expense. 

6. The unencumbered 


r 


cash _ balance 


has risen from a small red figure in 
January, 1934, to over $500,000. 
7. Much new work has been under- 








Railway Relocation in San Jose 


town district. South of the depot the 
new main line swings to the east of 
the Santa Cruz branch and with the aid 
of grade separations and private right- 
of-way avoids the hazards and traffic 
delays of the old route. At the south 
end of the city the new route was lo- 
cated through a hilly area where some 
120,000 cu.yd. of excavation was in- 
volved. 

For the most part underpasses for 
pedestrian and automobile traffic con- 
sist of rectangular reinforced concrete 
structures thoroughly damp-proofed on 
the outside and lighted within by elec- 
tric lights. The roadway opening is 
15x30 ft. in cross-section and two side- 
walks 6 ft. wide are provided for pedes- 
trians. The is the San 


One Overpass 


1—TYPICAL OVERPASS with a 15x30-ft. roadway opening and two sidewalks. 
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taken, such as valve checking; acc 
ing controls; water waste inspect 
special lawn irrigation enforcement 
spectors; public relations bulletins 
advertising. These latter activities \ 
in part, responsible for reducing | 
average daily consumption to 153 
lons per capita—20 per cent unde1 
previous 17 year average, and ove: 
per cent under the previous lows in | 
(176 gallons) and 1933 (177 gall 


ga 


Carlos St. 
concrete structure 978 ft. long; its 
deck is a 


viaduct which is an 
crete series of skew ly 
carrying a 40-ft. vehicular roady 
which includes a single street railv 
track. There also are two 43-ft. 
walks. 

The most objectionable part of 
old main line, namely, more than 
mile of trackage at grade along Fourt 
St., has been abandoned and the indu 
trial district south of this area, for 
merly served by spurs from the old 
main line, now is served by the sam 
spurs but access to them is from the 
main line at the south end instead of 
through the thickly settled Fourth St 
district. 

At the passenger depot four trac} 
are spaced to accommodate wide stati: 
platforms connecting with the statio: 
by ramps and a pedestrian subway. A 
separate track is provided for handling 
mail, baggage and express in carload 
lots and a bypass track entirely around 
the terminal yard permits freight trains 
to pass through without interference 
with the passenger trackage. Near the 
station are five sidings with capacity 
for storing 71 passenger coaches. This 
is used for the servicing and cleaning 
incidental to maintaining the heavy 
commutation service which runs through 
from San Francisco to San Jose. 

The project was planned by and 
construction was carried on under th 
direction of W. H. Kirkbride, chiet 
engineer, Southern Pacific Co. E. | 
Morrison was construction engineer. 
FIG. 2—OLD AND NEW locations of the 


Southern Pacific main line in San Jose, 
Calif. 
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ities Without Water—l 





FIG. 1—BEFORE THE DELUGE, Harrisburg’s water filtration plant, showing the protecting dike which was overtopped by the flood. 


Harrisburg’s Waterworks Failure During the Flood 


DJOINING water systems, nearly 
all of which are privately owned, 
furnished sufficient water to pre- 

vent a complete breakdown of Harris- 
burg’s municipal supply when the city’s 
filter and pumping plants were put out 
of commission during the Susquehanna 
River flood of Mar. 18-19. While the 
‘ity was never completely without 
water, it subsisted on emergency water 
rations for several days. By the time 
service was restored the situation was 
lesperate. Water was doled out by the 
cupful, and a serious fire would have 
found the city virtually helpless. 

The Harrisburg flood was the highest 
m record, reaching a stage of 30.33 ft. 
at 6 p.m., Mar. 19, thus exceeding by 
wer 3 ft. the previous record of 27 ft. 
established in 1889. Heavy rains fall- 
ing on ground saturated from melting 
snow over the entire watershed caused 
the flood. The combined crests of the 
West and North branches of the 
Susquehanna, meeting at Sunbury and 
rushing down the valley to meet the 
high level of the Juniata, which enters 
the Susquehanna above Harrisburg, re- 
sulted in the unprecedented high water 
at the city. 

The municipal waterworks consists 
ff river intake, a filtration plant and a 
low-lift pumping unit all located on 
City Island in the middle of the Susque- 
hanna River, a high-lift pumping sta- 
tion on the Harrisburg shore, and three 
reservoirs that feed a gravity supply 
system. The vulnerability of the island 
location made necessary a protecting 
earth dike enclosing the entire filter 
plant. This dike was built in 1904 from 
designs by the late James H. Fuertes, 
for a river stage of 30 ft., which was 
then considered adequate. A 42-in. 
gravity line, under the river, carries the 
water from the filter plant to the high 








By Chas. H. Kressler and Ralph W. Foster 


Engineers with Gannett, Eastman & Fleming 
Harrisburg. Pa. 


HARRISBURG, PA., went through the tribula- 
tions of a water famine during the recent record 
tlood of the Susquehanna River, which put pump- 
ing and filter plants out of operation. Only by 
restricting water use to drinking and sanitary 
purposes, and by securing supplies from outside 
sources, was the city able to meet the emergency. 
The story of the failure of the Harrisburg water- 
works and the resulting enlistment of outside aid 
is told by two engineers closely associated with 
the emergency operations. This is the second 
of two articles on large city waterworks failure 
during times of flood; the first, depicting Pitts- 
burgh’s experience, was published last week. 
—EDITOR. 


lift pumping station on the Harrisburg 
bank of the river, from which the water 
is pumped to city reservoirs. 

The high lift station was not pro- 
tected against a river stage above 22 ft., 
and early on the forenoon of Mar. 18, 
an attempt was made to gain an addi- 
tional 3 ft. of protection by building a 
sandbag dike. Rising waters over- 
topped this dike at 8:10 p.m., rendering 
the high lift pumping station inopera- 
tive. From then on the city was de- 
pendent upon the storage in the reser- 
voirs, together with any outside sources 
available. 

Just before the water broke over the 
dike at the pump station, orders were 
given to shut down the plant. It took 
until 9 p.m. to pull the fires, shut the 
valve on the 42-in. gravity line from 
the filter plant, stop the pumping unit, 
shut off the oil lines, stop the oil pumps 
and sewer pumps, and remove the 
records. Seven men took care of this 
work. In the meantime, a crew of 
electricians attempted to remove the 
motor from the 5 m.g.d. auxiliary unit 
and get it to high ground. The water 
rose so fast in the pump room that these 


efforts were only partly successful 
The flood waters at their height covered 
the lower 18 in. of the unit. 

When the filter plant operators 
learned that the pumping station was to 
be shut down they closed the intake 
valves and sluice gates on the raw water 
well. One raw water engine-driven 
pump was kept in operation, pumping 
infiltration through the dike into the 
sedimentation basins which had _ pur- 
posely been kept 3 ft. below the normal 
operating level. Part of the leakage 
went into the sewer well and was 
pumped into the river. The clear well 
was flushed at intervals into the sewer 
well. As water in the sedimentation 
basins rose, a 14-in. filter supply valve 
and a waste valve were opened to dis- 
charge in the sewer well. The total leak- 
age being pumped to the river was about 
2,600 g.p.m. There were seven men on 
duty at the plant during this period. 

The dike was finally overtopped at 
8:40 a.m., the piling up of the water, 
due to high current velocity and a 35- 
mile gale, causing the overflow before 
the 30-ft. river stage, for which the 
dike was designed, had been reached. 
The crew had been taken out at 7 a.m., 
after having drawn the fires, shut down 
the pumps and pulled the switches. 

The three city reservoirs are on high 
ground 14 miles east of the high lift 
pumping station. They have a com- 
bined capacity of 50 m.g. The reser- 
voirs were practically full when pump- 
ing was stopped. By 9 a.m. on Mar. 19 
the total storage had dropped to 44 m.g. 
At the normal consumption rate of 10 
m.g.d., this was sufficient supply for 
only 44 days. The flood crest had still 
not been reached and it was realized 
that with both the pumping station and 
filtration plant under water, Harris- 
burg faced a grave water shortage and 


















































































































































































































































































































































































































dd c ervatio 
é loved 
msumption, including leakays 
iy the 24-hou pe 1d ending at 9 
I March 20 was 98 mg. This 


ling in view of the relatively 





ge and made stringent regu 


lations as to use of water necessary. 

Mayor John A. F. Hall and William 
[. DeHart, director of public safety, 
rdered all business places, industrial 
plants and factories using large quanti- 
ties of water closed until the water 
shortage was over. Specific reference 
was made to laundries, beauty and 
barber shops, cleaners, garages, clean- 


ng houses, breweries, soft drink estab- 





territory to the east, offered to trans- 
port to the city a minimum of 800,000 
g.p.d. through its connecting mains 
from the Hummelstown Consolidated 
Water Co., owned by the Pennsylvania 
Power & Light Co., and located 8 miles 
east of Harrisburg. This service began 
at 1:00 p.m. on the 20th and continued 
until 10:30 a.m. on Mar. 31. During 
the emergency over 10 m.g. were 
supplied. The Hummelstown supply, 
which is obtained from Swatara Creek 
at Hummelstown, is filtered. Connec- 
tions are maintained at all times be- 
tween the Harrisburg suburban mains 
and the city mains for interchange 
of water when necessary. In_ this 









FIG. 2—RESERVOIR STORAGE and daily 


Ants pet ee hB 


u 


2, ty 
By 


consumption of water during the emergency 


flood period. The shaded areas show how dependent the city was upon outside sources. 


nents, and like commercial opera- 
ms. Restaurants and hotels were 
lered not to serve water unless asked 
and then limit the amount to one 
vlass per person. Tap rooms and light 
lunch establishments were ordered to 
ise paper cups and dishes to avoid dish 
In many cases employees of 
the city water department actually shut 
tt the water services where these 
irders were not obeyed. Generally, 
however, the public met the crisis with 
good-natured cooperation. 
On Mar. 20, the Harrisburg Subur- 
ban Water Co., which supplies suburban 


shing 
Washing. 





emergency the Chambers Hill reservoir 
of the Harrisburg Suburban Water Co. 
was shut off, and the Hummelstown 
pumps were operated against the pres- 
sure of the city’s high level network. 
Through a 12-in. main supply line of 
the Harrisburg Suburban Co., Hum- 
melstown was able to pump between 
850,000 and 1,000,000 g.p.d. to Harris- 
burg, in addition to supplying the com- 
pany’s consumers. -Arrangements for 
obtaining this supply were made by 
F. H. Eastman, president of the Harris- 
burg Suburban Water Co. 

Another privately owned company 
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coming to the city’s aid was 
Dauphin Consolidated Water Su 
Co., owned by the Pennsylvania R 
which furnishes filtered wate: 
domestic and industrial consumers 
the borough of Dauphin and along 
east side of the Susquehanna R 
north of Harrisburg, between Dau; 
and the city limits, a distance of 8 n 
It also supplies unfiltered, but cl 
rinated, water to the Pennsylvania R 
shops and yards in Harrisburg an 
Enola, situated on the west shore of t 
river. 

Water is obtained from Stony Cre 
a mountain stream having 38 sq.mi. 
drainage area and entering the Susqu 
hanna at Dauphin. The compan) 
pumping station is located on the ba: 
of the Susquehanna, and on Mar. 
water came within a few inches 
overtopping the filters, clear well a: 
pump room, but was held out by sa: 
bagging. 

The domestic service, including filte: 
and pumps, has a capacity of 300,00 
g.p.d. and a storage capacity of 165,00 
gal. This supply was turned into tl 
Harrisburg mains on Mar. 21, but s 
crippled the company’s own domesti 
supply as to make that arrangement 
impracticable. 

The railroad supply is furnished by 
5 m.g.d. motor-driven pump, with a 4 
m.g.d. unit as a spare. There is als 
additional pumping capacity of 1 mg 
from two water-turbine driven pumps 
but these units were inundated and out 
of service at the time of high water 
The railroad supply has a storage of 
2 m.g. in a steel standpipe at Dauphin 
and a 3 m.g. reservoir at Enola. 

The supply lines for this unfiltered 
supply consists of a 24-in. main from 
Dauphin to the Harrisburg railroad 
shops, a 16-in. line across the Susque- 
hanna River at Rockville, and a 20-in. 
main down the west shore to the Enola 
shops. The pumping pressure at 
Dauphin is 75 lb., being limited by the 
elevation of the open steel standpipe: 
and the pressure at the Harrisburg 
shops is normally from 50 to 65 Ib. 
Emergency metered connections, two 
8-in. and one 6-in., tie the railroad 
supply system and the Harrisburg city 
system. 

Normal pumpage for railroad use is 
4 m.g.d. In order to supply as much 
water as possible to the city, the rail- 
road consumption was restricted and 
in addition, an abandoned pumping sta- 
tion on the west bank of the river at 
Enola was put in service to pump raw 
water to an elevated steel tank supply- 
ing locomotives. This emergency sta- 
tion was one of the most interesting 
side lights on Harrisburg’s emergency 
supply. It included intake works at the 
river end, and three reciprocal steam 
pumps, having a total capacity of 2 
m.g.d. The boilers for this old station 
had been dismantled, and in order to 
furnish steam a locomotive and a crane 
for coaling it were put in service. 










Jue to the difference in pressure be- 
en the city and railroad supply, a 
toff area was carried by the Dauphin 

This service began on Mar. 23 
continued until Mar. 31. Consump- 

for this area averaged 1.6 m.g.d., 

daytime rate from 2 to 24 m.g.d. 
line supplying the Enola shops was 
off during the day to keep up the 
rrisburg pressure. During each 
t the Enola reservoir was filled. 

r 12,000,000 gal. were supplied by 
Dauphin Consolidated Water Supply 
during this emergency period. The 
served, entirely domestic, was 1.9 

and contained 8,800 of the city’s 

00 domestic consumers. 

he condition of the Stony Creek 
er at Dauphin and in the mains was 
stantly supervised by the state health 
irtment, as this was the only un- 
ered water entering the city’s mains. 
The condition was pronounced excellent 
at all times. Two chlorinators were in 
vice on the 24-in. line, and the 
ter was heavily chlorinated. The 
chlorine residual was betwen 0.5 and 
0.8 p.p.m. at the plant, was high at 
Rockville, and some residual was always 
found in Harrisburg. To provide for 
storm conditions, two high capacity 
tubes were available for use on the 
lorinators and a large chlorinator was 
tained from the Hershey Chocolate 
Co. However, none of this emergency 
equipment was used. 

\rrangements for this emergency 
supply to Harrisburg were made by 
the Pennsylvania R.R. under the direc- 

m of J. A. Russell, manager of water 
service, Raymond Swenk, — general 
superintendent, and William S. Gibson, 

ssistant engineer for the P.R.R. water 
mpanies. 

The Riverton Consolidated Water Co. 
serves the West Shore boroughs of New 
Cumberland, Lemoyne and Camp Hill, 
with a filtered supply obtained from the 


Pe 
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FIG. 3—DRIBBLES OF WATER from a fleet of gasoline trucks discharging into an 
almost-empty reservoir helped to stave off a water famine in Harrisburg. 


Yellow Breeches Creek. Although no 
physical connection exists between the 
Riverton mains and the Harrisburg 
city mains, the company offered through 
its manager, W. L. Eisert, to supply 
water to the city if a pipe line could be 
laid on one of the bridges crossing the 
Susquehanna. 

While this was being considered, 
G. W. Lawrie, manager of transporta- 
tion for the Atlantic Refining Co., 
offered to the city the use of a fleet of 
50 Atlantic tank trucks and drivers to 
haul water from any source the city 
might designate. The city accepted this 
offer, and hauling began on Monday 


FIG. 4—WATERWORKS IN DISTRESS, an aerial view of the same water filtration plant 
shown in Fig. 1, after the Susquehanna River had dropped 3 ft. from its record flood crest. 





evening, Mar. 23. The trucks were re- 
turning from Pittsburgh where they 
had been likewise assisting during a 
water shortage. On Tuesday 50 relief 
drivers were sent by the Atlantic Co. 
from Philadelphia, and hauling con- 
tinued 24 hr. a day until 9 p.m. Friday. 

The trucks, of 1,200 to 2,000 gal. 
capacity each, hauled 2,100 loads to the 
reservoirs. Most of the water was ob- 
tained from hydrants in Lemoyne, where 
trucks could be loaded in 5 min. Some 
fifteen loads were hauled the first night 
from Hershey, Pa., but this source was 
discontinued because of the great dis- 
tance, a 28-mile round trip as compared 
with an 8-mile round trip haul from 
Lemoyne. On Wednesday afternoon 
two Hershey Creamery trucks joined 
the Atlantic fleet and continued through 
the remainder of the emergency. A 
number of truck loads were hauled 
from the Pennsylvania Dairies’ supply, 
but the filling time at this source limited 
its use. The unloading time for trucks 
at the reservoirs was 15 min., and a 
complete round trip required on the 
average one hour. <A total of 2,750,000 
gal. was hauled by truck. 

Military police patrolled the entire 
route to give the trucks right of way 
over all other traffic. The high speed 
maintained by the trucks and the con- 
tinuity of their hauling was not only 
an interesting sight to the average 
citizen but probably did more than any- 
thing else to bring to his attention the 
seriousness of the water situation. 

From noon Mar. 25, to 7 a.m., Mar. 
28, Steelton Borough helped to carry 
the city load. This was done at its own 
hazard, as its plants had been put out 
of service for a short time by the flood. 




































































































n plant had been put out of service 

vy flooding. Infiltration and seepage 
1 ¢} 1 ° ¢ . 2S 

wundated the clear water wells, while 




















slow sand beds and pre-filters were 


lso flooded When the flood receded a 
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e pumper was used to pump wate: 
ick through a flush pipe to the filte: 
his water, after being overdosed wit! 

chlorine, was put through the ordinary 

ition process. Chlorine was also 
pplied directly to the slow sand beds 
by this process the plant was effec 

| t I t 





tively sterilized and kept in condition to 
filter when the water could be obtained 
mi the pumping 

is flooded. Sterilization 


tinued as long as 














which also 


station, 














was con- 
could be ob 
tained from the river by pumper and 
saved two days’ time when pumping was 
started. As no physical connection 
exists between the Steelton and Harris 
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burg lines, two lines of 2}-in. fire hose 
vere put into service between hydrant 
1.360 ft. apart. The pressure d 

1 





ential was not sufficient to send more 
than 50 or 60 ¢.p.m. through each line 
\fter six hours’ pumper 
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in the connecting lines, and 











operation a 














he boosting by the pumper resulted in 
































necreasing the amount sent into the 
Harrisburg mains to 100 to 120 ¢.p.m. 
hrough each line, or a total rate of 











oe 
325.000 &.p.d 
J-.), g.p.d. 














Precautions against typhoid 














fo prevent an outbreak of tvphoid or 




































































































































































oO I water-borne diseas Ss, res dents ot 
t rte 1 to boil all drink 
re wate it least 30> min \Ithough 

w Only unfiltered supply to the city 
was trom t Dauphin Consolidated 
Wate Co., there was da wer after the 
Vs pu ¢ station and filter plant 
sumed operation, of some contamt- 
yater remaining n the svsten 
Normally 1 complete cycle for the 
er from river to consumer requires 

tw lay In the em rgency pel do 
tside assistance, up to Mar. 31 ‘ 
five-day cycle was allowed, after which 
unples Ve teste 1. As 

t ved no co imiinatio th 
h a juni re it was removed on 

Apr. 6 

In ad to boiling water. ll 
dents were requested to be = in 

| aga typ! Some 30.000 

als acted o t] re mimenda- 

5.000 being culated free by th 

( Te) Lo Ith, and the remainder 
vere treated by hospitals and private 








The city water department's labora- 
torv, in charge of Dr. George F. 


and (. N.. 
































Moffitt Book, ordinarily run 
tests on seven samples of water per 
day. During the emergency, as many 
as 75 samples were tested daily. Many 





of these were samples from auxiliary 








\ u the plant Was rec mnditione 
mptly the reservoirs had no 
in Opportunity to reh lor use in 
e or hire 
his was the first time that the Stee 


luals, 


} PSS al . ie 
who desired to make use of local 


ind supplies of indivic 


supplies during the emergency.  In- 
cluded also were tests of the water 
<annliad by the adioinine water " 

upphied by the adjoining water systems. 
In addition, five milk samples were 


tested 


each day in order to immediately 


letect any trouble from that source. To 
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FIG. 2—RISE AND FALL of the Susque- 
hanna River at Harrisburg during the all- 


time record flood. 
irry on this work Mr. Book went to 
the filter plant laboratory by boat and 


removed such equipment as he, could 
still use and set up a temporary labora- 
tory at the Harrisburg Hospital. 

By noon, Mar. 21, the river stage had 
receded sufficiently to permit starting 
work on a temporary roadway from the 
island end of the Walnut Street Bridge 
to the filter plant. This work was held 

y by the weakened condi- 
of the bridge piers, though 
was finally granted for light 
trucks carrying ashes to cross the 
bridge. In the meantime, the city high- 
wav department was collecting logs and 
ther debris washed down by the flood 
water to fill up deep wash holes. 

\rriving at the filter plant by boat, 
laborers immediately started 


4 
up temporarily 


tion of one 


permission 


a crew Ot 


cutting a hole in the earth dike. This 
hole was completed, by digging and 
lasting, 4 p.m. Saturday, March 21, 
ind the water level within the dike in- 


closure dropped 7 ft. by Sunday morn- 
ing, allowing employees, traveling in 
| to enter the head house. 

kept in mind that before 
the dikes were opened there was about 
10 m.g. of water inside the diked in- 
I and 3 in. of mud everywhere. 
Most of the coal in storage had been 
washed into the low lift pump station. 
main hole cut in the east side of 
the dike was opened at 10 a.m. Monday, 
Mar. 23, and by 7 a.m., the next day 
‘r had dropped below the filter 
Che last 6 in. of water here 


oats, 


It must be 


removed by pumping. 

Some 800 tons of barley coal had 
been washed into the boiler and engine 
rooms and the condenser pit; coal was 
piled 6 ft. deep against the outside of the 
boiler and engine rooms. 

Entrance was gained to the boiler 
room at 8 a.m. Mar. 24. The boilers 
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dairies, 





and settings were inspected, the 
washed out, and 
started at 4 p.m. Meanwhile, thre 


slow-drying 


pumps and gasoline - engine 
pumps were removing water fro: 
engine room, 


The engine room was first ent 
at 9 a.m. Mar. 25, and by 4 p.m. of 
day the boilers were carrying 110 
steam and one raw 
engine pump, one sewer engine p 
and one wash water engine pump 
in slaw motion, running non-conde1 
as the condenser pit was still fu 
coal and water. That same day 
filter room was washed out and 
filters drained, and by 11 p.m. all fil 
were scraped and lined. At 10 a.m 
the 26th the were filled 
water and at 10.50 a.m. the efflu 
were opened. An examination ot 
clear well showed very little sedin 
and the plant was placed in operat 
with the exception of the air w 
engine, at 2 p.m. 

By Mar. 28 all pumping units 
been reconditioned except one of 
two spare units that had been complet 
covered with coal. A day later the c 
denser pit was cleaned and the c 
densers were put in service. 

While the filter plant was being 
habilitated, similar work was_ taki 
place at the high lift pumping stat 
The flood waters, at their height, 


been 8 ft. 2 in. deep in the boiler roo 


and 15 ft. 1 in. deep in the engine a: 
pump room. Entrance was 


the boiler room at 8 a.m. on 


pressure, 


filters 


gained 
Mar. 2 
The room was washed out, raw wat 
being obtained from the river. Ski 
drying fires were started at 3 p.m. T! 
engine room was first entered at nov 
the following day, and by night a cre 
of mechanics started tearing down 01 
of the main 15-m.g.d. pumping unit 
and cleaning mud and sand from t! 
bearings and interior. Tuesday mort 
representative of the Alli 
Chalmers Co. arrived to assist with t! 
work, and this unit was ready to pu 
in operation by 2 p.m. Mar. 26. 

State and city health officials at th: 
time decided to open the 42-in. gravit 
line from the filter plant and pump th 
water to waste. Subsequently, the r 
conditioned unit was put into operatiot 
at a rate of 8 m.g.d., and samples wet 
taken every 15 min. to determine thi 
turbidity. Shortly before 9 p.m. or 
Mar. 26 the turbidity was down to zero 
The pump then shut down, the 
system valving changed, and before mid 
night pumping was resumed, the wate: 
being pumped into the high servic 
reservoir at a rate of 9 mg.d. Re 
habilitation of the second main pump 
ing unit was started on the 27th, an 
was put in operation by the 30th. 

Geo. W. H. Roberts is chief engineet 
of the Harrisburg Water Department 
Gannett, Eastman & Fleming, consult- 
ing engineers of Harrisburg, were called 
in to assist in the emergency and re- 
habilitation work. 


ing a 


was 


1 
t 
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REGULATING TRANSPORT—IV 
Fool Laws Ride Road Transport 


US TRANSPORTATION of pas- 
sengers and truck haulage of goods 
for hire are the only motor-vehicle 
rations that come within regulation 
ransport as it is considered here. 
lying the principles of regulation 
viously enunciated neither truck nor 
trafic presents any alarming prob- 
Indeed it could be = said that 
sent regulatory measures are suff- 
nt and some of them promise to serve 
good purpose. 
With the development of the auto- 
bile and the present highway system 
came a new carrier business by which 
both goods and passengers are being 
nsported. In the goods business are 
mon carriers and a group of private 
ilers for hire who may be classified as 
quasi-common carriers. There is also 
‘luded the carrying of passengers for 
re by motor buses. These develop- 
ents have been possible and can con- 
tinue to exist only because they are able 
to render a service more satisfactory 
ind more economical than other forms 
transportation and when they are 
' longer able to do this they will go 
ut of existence. 
It has been asserted that this par- 
ticular type of carrier has entered and 
ntinued business only because it has 
the free, or practically free, use of the 
highways. The most that can be said 
at the moment is that some studies have 
been made of this charge most of which 
ire quite superficial, and some of which 
have the earmarks of not seeking a 
orrect answer. This is a subject of 
vhich intensive studies should be made 
o that a more positive conclusion can 
be reached. 


Legislation analyzed 

1. Railroad sponsored fed- 
eral control has not benefitted 
railways, motor transport or 
the public. 


Motor Bus Transport— The gross 
revenue of intercity motor bus trans- 
portation in the United States for the 
vear of 1934 was $171,200,000 while 
the gross revenue for railway pas- 
sengers amounted to $329,342,000; the 
gross revenues for intercity bus trans- 
portation being about 50 per cent of 
that of rail transportation. There is 
no information as to how much of the 
bus transportation is interstate and how 
much is intrastate. 

The motor bus furnishes a more fre- 
quent service to many communities 
which before had only occasional 
service, regular service to inland towns 
and villages which before had no 


By John S. Worley 


Professor of Transportation Engineering, Uni- 
versity of Michigan, Ann Arbo Mich. 


regular services, and the only service 
to persons living between population 
centers where no service existed before. 

Automotive bus companies engaged 
in transporting passengers over regular 
routes, are meticulous in having their 
vehicles observe published schedules, 
for it is through prompt service, with 
other advantages which they offer, that 
they are able to build up and maintain 
their businesses. The comforts which 
they offer to their passengers appear to 
be entirely in keeping with the fares 
charged as there have been few, or no, 
complaints. As a rule bus companies 
operating over regular routes are doing 
so under certificates of convenience and 
necessity, which, in a large degree pro- 
tects them from other motor bus competi- 
tors. This is particularly true in in- 
trastate operation. There are instances 
where motor-bus operators do make 
complaints with reference to the rate 
reductions by their competitors, other 
motor bus companies, the railways, and 
waterways, and so ask for protection 
against reduction in rates. With the 
protection which they now have through 
certificates of convenience and _ neces- 
sity it would appear questionable that 
they should be guaranteed against com- 
petition, but there may be certain 
specific instances when this might be 
desirable. 

In most of the states the public 
utility commissions are regulating 
motor-bus corporations in the matter 
of rates, security issues, compensation 
insurance, carrier insurance, and 
adequate safety requirements. While 
these relate solely to intrastate opera- 
tions, they, in a large degree, affect 
interstate operations. As has already 
been pointed out, in general, there have 
been no complaints by the public about 
motor bus operations and little or no 
ground for the belief that further regu- 
lation of either intra or interstate 
operations are required in the public 
interest. 

In the light of the above, it seems 
strange that Congress should enact 
motor-vehicle regulations, which it did 
in its recent Senate Bill 1629. In the 
debate before Congress, preliminary to 
the passage of this act it was pointed 
out that at the hearings before the 
House or Senate committees no shippers 
or shippers’ interests or passengers or 
persons representing the public in- 
terest had appeared before the com- 
mittees and testified for and recom- 
mended the passage of this bill. It was 





further stated that the bill was largely 


sponsored by the railroads with support 
from certain bus and motor truck asso 
ciations. 

It is true that legislation specifying 
the length, width, height of moto 
vehicles operating in interstate com- 
merce would have been to the advantage 
of both the operators and the public; 
however, congress failed to pass any 
such law, only placing upon the Inter- 
state Commerce Commission a mandate 
to study this subject and make recom- 
mendations as to future legislation. 

A careful study of benefits which 
may come to motor-bus corporations 
through the operation of Senate Bill 
1629 furnishes no evidence that would 
lead one to consider them at all certain. 
It is true that, should the Interstate 
Commerce Commission refrain from 
issuing any additional certificates those 
companies engaged in interstate opera- 
tions will acquire a quasi-monopoly of 
the motor-bus business over the routes 
which they are privileged to operate but 
this will in no way relieve them of the 
competition of other forms of trans- 
portation. Should the Interstate Com- 
merce Commission decide to equalize 
rates between various carriers as has 
been frequently intimated it would do, 
then motor bus rates will be increased 
and motor bus operations will be 
affected thereby. This increase in 
rates, however, will be at the expense 
of the riders. The increase of motor 
bus rates, where the increase is essential 
so that the properties be self-supporting, 
cannot be questioned and should be 
made, but the increase of motor-bus 
rates that other transportation agencies 
may compete for the business would not 
appear to be in the public interest or to 
the advantage of motor-bus companies. 

It is possible that a pecuniary benefit 
might come to motor-bus operators 
through the sale of their properties to 
the railroads, which action would very 
largely create a railway monopoly in 
interstate passenger transportation. 
Whether such a monopoly would be in 
the public interest or not can only be 
determined after it has been in opera- 
tion for a considerable time; the gen- 
eral feeling of the American public, of 
course, is against any such monopoly. 

Truck Transport — Intercity motor- 
truck transportation for hire in the 
United States in ton miles is a very 
small part of the total intercity freight 
transportation, being less than 2.5 per 
cent. Of this amount, less than 0.6 per 
cent is interstate business, of which less 
than 0.25 per cent is common-carrier 
business, and less than 0.35 per cent is 

































































































































































































































































































































































































































































































act-carrier busine The figures 
wove are for the vear 1932; the vear 
1935 proba v vary but little from 
1932 
| < cl} i ~ to t s¢ \ qt Va cs 
but slightly ym the published rate of 
the railway however, in 1 in- 
tar t is cheaper since truck charges 
clude pick up and delivery cost at t 
t ils while the published railway 
urge includes only railway transporta- 
tion and not the cost of pick up and de- 
livery. There has been no complaint 
by shippers that the charges for motor- 
truck transportation have been excessive 





t thr wh the Savings 1 treight 
irges, motor-truck service has_ be- 
me of great importance to merchants 

ind others by making it possible for 
them to reduce their inventories and 
thus sell their goods on a much closer 

al of profit. It has made it 
pos to have newer and _ fresher 


goods on the sh Ives and counters of 


retail store : it has made it possible to 


market wi 


it vegetables on the thin a 
few urs after they are gathered from 
the field, and it has made it possil n 
1 1 its to he tran orted lon ret di - 
tances so that they may be available 
\ 1 24 hours after gathering. In the 
milk industry truck service has been of 
ere portance to the public because 
he area over which the dairving in- 

istry can be carried on profitably has 

( ore | € ile 1 i d I lk is 

uckly g ered oO ts sour ind 
elivered to central points for con 

n and d v earlier and in mt 

t ( 1 than \ 

-- ( d by motor-truck opera- 
jaws cc cat ’ \ » the shippers ‘ 
ecent survey a gy a large number ot 

ill mere ints 1 Michigan disclosed 

\\ no cor! pl ints 

In most states motor-truck operators 
x hire are required to obtain certifi- 
ites of convenience and necessitv. The 
length, width and height of vehicles, 
their axle loadings, speeds of opera- 
tion, brake equipment, and safety de- 

is a rule, all come under the con- 
trol of various state commissions who 
require the publication of rates and the 

king of annual reports otf operations 








all common carriers g 
ject to t ipproval of the public utili- 
t commissions and in many instances 
t ites OT Cf are und 
public u mn, 
Senate Bill was passed 
August t placed the 
culation of st: 1otor-truck 
tors for hire under the jurisdic- 
of the Interstate Commerce Com 
This jurisdiction is complete 
e to all business phases of 
he operation but in the matter of the 
eneth, width, and height of vehicles, 
axle loadings, and similar matters, the 
commission is instructed to make a 
recommendation as to what law should 


be enacted on this subject. That there 
will be any public benefit in the regula- 





ie business phases of the inter- 
motor-truck operations is 


to be questioned. In the 


State tor hire 
hearings be 
committees, the 
frequent that there 
be an equalization of regulation, 
which includes equalization of the rates. 
If there is an equalization of these rates 
it may be to the slight benefit of motor 
truck operators but will certainly tend 
the cost to the public. 


tore the congressional 


suggestion 


should 


Was 


to increase 


The only thing that is needed in the 
matter of regulation of interstate motor 
truck operators for hire is a uniform 
‘ode with length, 


reference to width 


and height, axle loadings, brakes and 
satety devices. It is unfortunate that 
Congress did not pass such a law or 


give to the Interstate Commerce Com- 
mission authority to establish such regu- 
lations. Had such a uniform law been 
passed, its enforcement could have been 
by the states. 

Any benefit which will arise to the 
public through the regulation of the 
business phases of interstate motor truck 


transportation for hire, seems to be 
doubtful in light of the small amount 
f business compared with the total 


freight business of the United States 
and in light of the cost of administra- 
tion by federal government. 

In the matter of types of vehicles 
using the highways, it is possible that 
ertain ones might, in the public in- 
erest, be denied the privilege of use. 

Burdened by laws 
2. Regulation has saddled 
road transport with two use- 

Under Senate Bill 1629 motor trans- 
portation companies cannot escape the 


( tfect of 
ulat TV 


destructive regulation. As 
measures begin to 


and managerial as- 


soon as re 
assume directi nal 

I harm is done: there is built 
p in the minds of the 


operators the 


executives and 
idea that the government 


le for the welfare and pros- 


Is respons! 


perity of the company and the execu- 
tives turn to the government asking for 
legislation as a cure to all of their 
th government 
should enact legislation that gives 
executives the utmost freedom to attack 
ind solve their internal problems; to 
seek a solution through legislative enact- 
only lead to failure. 

Che philosophy that the government 
ible for the condition of our 
railroads and the asking by the execu- 
[ cure their in- 
ternal ills is probably the most serious 
aspect of railway operation today. The 
will not be solved 


ubles. Instead, 


soive their 


legislation to 


railway problem 


until railway executives cease seeking 
1 solution through legislation, assuming 


g 
full responsibility for their difficulties 
a proceed vigorously to corre 
evils through their own efforts. 

The motor-transportation 


“+ 


these 


corpora 
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tions are now coming under full 
tion as applied to the railroad 
which regulation there seems 
little or no warrant. It is to be 
that their executives may mainta 
progressive character which 
continue vigorously to o; 
their properties and never seek a 
tion to their internal difficulties th: 
legislative enactments, for if they 
expect to find them in the 
difficulties now being experienced 1 
railroads. 

In November, 1933, at a | 
session of the Kansas legislature, 
was enacted the Port of Entry | 
which went into effect on Jan. 1, | 
The law has specifically to do 
motor trucks of other states ent 
the state of Kansas. The law pro 
for thorough inspection of 
vehicles to determine the safety of 1 
operation on the highways in Kar 
It provides that all carrier trucks 
be protected with ample liability 





+} 
uiiey 


POSSESS, 


may 


very 


property damage insurance. U 
entering the state, a complete st 


ment for all vehicles is required a 
ownership, make of vehicle, st 
identification, insurance carried, we 
of cargo, its origin and destinati 
with original manifest covering 
goods transported. Foreign vehi 
entering the state of Kansas under 
law have the privilege of paying 
full Kansas license or registration 
the same as any other Kansas veh 
with the additional ton-mile tax. 1 
general purpose of the law is to requi 
all foreign 
mately the 


registered 


vehicles to 


same 


pay appro 
tax as Kar 
pay. There 
certain exemptions to the law. 

A study of the law at the time it 
enacted, pointed to the conclusion 


- 
vehicles 


while there was a special advantage 
the state of Kansas, this advantay 
would not be held for a period long 
than two or three years because 
surrounding states would enact simil 
port of entry laws in retaliation. T! 
prediction has come true. The stat 
of Missouri, Nebraska, Oklahoma, a: 
Colorado have enacted port of 
laws, during the present year. As so 
as these laws were enacted in retaliati 
to the one in Kansas, of course, 
special advantages the state of Kans 
gained have been lost and now tl 
port of entry law becomes nothing In 
an expense to the state. 
During this present year 
enacted a port of entry law. 
As to how far this form of wort! 
less regulation will spread cannot | 
predicted but it would seem reasona)! 
to suppose that unless the port of ent: 
laws are repealed it will only be a sh 
time until practically all of the stat 
in the union will find it necessary 
enact them and carry out their admini 
tration at heavy expense as retaliatior 
against adjoining states. All of this ex 
pense could be avoided by some form 0! 
legal reciprocity 


ent! 


Delawat 


Oo} 








OX 
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Soil Mechanics Formally Accredited 


NONVINCING TESTIMONY of 
the growth of soil mechanics as a 
factor in engineering practice was 

ished by the International Conter- 
on Soil Mechanics and Founda- 
Engineering held last week at Har- 

| University. Called together as a 
of the tercentenary celebration of 

founding of the university, the con 

nee assembled some 200 partici- 
g members from a score of foreign 
tries and the United States. Over 
papers. were contributed as a part 
he proceedings, which occupied four 
of formal sessions and one day of 
rection trips and closing addresses. 
emarkably full attendance of mem- 
was had at all of the half score of 

ions, and keen interest was shown 
ill the well organized proceedings. 
identally, it requires notice that all 
ers and discussions were in English, 
the speakers from foreign-language 
ons had a command of clear English 
ch gave listeners full understanding 
appreciation of their contributions 
the conference proceedings. 


Many papers considered 


The large number of papers contrib- 
(156 by count) precluded presen 
mn in session; instead abstracts were 
ited in advance in two large volumes, 
rregating nearly 700 pages. They 

e considered in discussion without 

il presentation. For this purpose the 

pers were classified in 15 groups: (a) 

| laboratories and testing apparatus, 

') soil sampling, (c) regional soil sur- 
vs, (d) soil properties, (e) stress dis- 
ihution, (£) settlement of structures, 

) stability of earth works and natural 

pes, (h) bearing capacity of piles, 

) pile loading tests, (j) earth pressure 

walls, (k) groundwater movement, 

1) frost action in soils, (m) stabilizing 
nd compacting soils, (n) design and 
mstruction of foundations, and (z) 

iscellaneous. Much of the discussion 
ntered on theory and mathematical 
oof, and therefore is not adapted to 
irief report in this place. Practical dis- 
ussion was largely confined to founda- 
on settlement, pile bearing capacity and 
ile loading, and methods of improving 
he physical properties of soils stabiliz- 
ng them for construction purposes. 

\ number of illustrated lectures on 
urrent great earthworks added materi- 
lly to the value of the conference de- 
berations. These included motion 
pictures on soil testing procedures and 
onstruction methods for the dams of 
the Muskingum Valley Flood Protection 
vorks, Fort Peck dam and the Quabbin 
like. 

Reviewing the development of soil 
inechanics as the science exists, Dr. 
Karl Terzaghi, of the Technische Hoch- 
schule, Vienna, Austria, and during the 


Five days conference of 200 
delegates from a score of 
nations brings forth an ex- 
ceptional volume of recorded 
data and analysis of soil 
action and definitely puts 
the new science among the 
major resources of modern 
engineering. 


past semester visiting lecturer at Har 
vard University, president of the con 
ference, in his opening address traced 
its origin, growth and achievements, and 
indicated that the conflict between theory 
and reality is coming to a period ot 
rationalized observation. Ten vears ago, 
Dr. Terzaghi said, the investigation o1 
the mechanics of soil had the character 
of a professional adventure with rather 
uncertain prospects of success. This ad 
venture began some years before the 
war somewhat simultaneously in Sweden, 
Germany and the United States. All of 
these early efforts had the important 
intention to establish a science compat 
able to the science of bridge design. 
Engineers looked forward to the de 
velopment of laws and rules such as 
t} 


they were accustomed to apply when 
dealing with comparatively simple ma 


terials like steel and concrete. Today the 
last renminants of this unwarranted ex- 
pectation exist in attempts to prescribe 
simple formulas for computing building 
settlement or piping in dams. No such 
formulas can possibly be obtained except 
by ignoring a considerable number ot 
vital factors 

\iter a decade of experimentation, 
then, it becomes obvious that the method 
of approach must be radically changed. 
First, earth is never uniform: second, 


its properties are too complex for vigor 
ous theoretical treatment, and third, 
mathematical solution is extremely diff- 


cult. Thus, in soil mechanies the accu- 
racy of computed results never exceeds 
that of a crude estimate, and the prin- 
cipal function of theory is teaching how 
and what to observe in the field. Owing 
to these facts successful work in soil 
mechanics requires not only a thorough 
grounding in theory combined with an 
open eve for the possible sources of 
error, but an amount of observation in 
the field far in excess of anything at- 
tempted by the preceding generation of 
engineers. The center of gravity of re- 
search has shifted from the study and 
the laboratory into the construction 
camp. 

As a result of this change there is 
noted a vast improvement in the quan- 


es ; er : 
tity and quality of observation on 


size structures; rapid decrease in t 


antagonism between theory and practi 
and replacement of blind faith in. rule 
and prescriptions by a demand tor evi 
dence. Old theories will be supers led 
bv better ones, but the results of con 
scientious observation in the field w 
remain as a permanent asset. 

lhe skeptical attitude toward our con 
ceptions and the readiness to modify 
them with increasing knowledge of thi 
material must be considered the out 
standing achievement of soils mechani 
We have learned to discriminate be 
tween what we really know and what 
we have merely beheved. But the 
amount of knowledge sustained bv ade 
quate evidence is appallingly modest and 
the number of factors with a decisive in 
Huence on soil behavior is very much 
greater than was anticipated. Severe re 
strictions on further progress along 
pureiv theoretical lines have also be 
come obvious kor example, theory 
demonstrates that arching develops in 
soils behind the timbering in cuts. It 


loses the mechanics of arching and 


dise 
reveals the limits between which the 
distribution of the lateral pressure of the 
earth mav range. At the same time it 
leaves no doubt that the real distribu 


] 


tion of the pressure depends on thr 
1 of constructing the timbering 


methor 
Since we are not in a position to evalu 
ate this influence on the basis of abstract 
reasoning, we are obliged to secure thi 
required information by direct measure 
ment of the pressure in full-size cuts 
\ similar situation is faced in almost 
every other field of soil mechanic 5. 

lo summarize briefly: Our advanced 
knowledge of the mechanics and physic 
of soils makes it possible to grasp most 
of the essential factors that govern the 
stress and strain and the equilibrium of 
earth. It has brought a realization of 
the extremely narrow limits of the 
validity of the older theories and in 
forms us of the existence of sources of 
danger which previously were hardly 
suspected. But to make the step from 
the qualitative appreciation of what is 
going to occur to a quantitative forecast 
requires accurate and systematic obse1 
vations on full-size structures. 


New foundation practices 


\pplications of new and ingenious 
methods of foundation practices were 
described in four papers on the San 
Francisco-Oakland Bay Bridge, on a 
series of large bridges and bridge proj 
ects in Denmark, on harbor works in 
Bremen, Germany, and on foundation 
work for a heavy building in Lugano, 
Italy. The paper on the San Francisco- 
Oakland Bay Bridge, by Daniel E. Mo- 
ran and Carlton S. Proctor, referred 














































































































































































































































































































































































































































































































































































































particularly to the deep pier founda- 

tions constructed by dredging through 

pen caissons (ENR, Aug. 23, 1934, p 
227 and April 5, 1934 $3] 

Bridge construction in) Denmark 

r ] nal rea 1 cut by numer 

inds and ¢ rds, is rendered dith 

ult b the il ccurrence Ot soit 

bottom. In ry bridge work pile 





1 7 1 
toundations are general, and since lateral 
ae 
a Well 





is vertical forces require con 
ideration batter-piles are largely use 
often to the virtual exclusion of vertical 
piles. Recent very large bridge projects. 
required other foundation 
1 vethods, according to an address by A. 
EK. Bretting 
& Nielson, contractors of Copenhagen. 
Thus, the recently completed Little 
elt bridge (ENR, June 13, 1935, p. 
841) was founded on precast 
sunk in water 100 ft. deep with aid of 


cylindrical steel piles set around their 


however, 


chief engineer of Christiani 


caissons 


periphery to form a support during 
sinking and a means of retaining the 


surrounding clay while the interior soil 


was being excavated. The Storstrom 
bridge, a 2-mi. crossing now in course 


ot completion, has precast concrete piers 
floated by a pair of scows to their place 
on previously built footings. The latter 
were constructed by excavating the clay 
and concreting within a ring-shaped cel- 


lular floating cofferdam assisted by a 
ring of sheetpiling around its base. 
Chree or four other large bridges now 


projected offer equally difficult founda- 
tion problems, them the 
Belt bridge, which will have a lift span 
and a 1,300-ft. cantilever span on piers 
to be built in 150-ft. water depth. Ex- 
tensive soil studies were made to deter- 


among Great 


mine the bearing power of the clay be- 
fore the foundations were designed. 

The harbor structures at Bremen, de- 
Prof. Arnold Agatz, Tech- 
Hochschule, Berlin, Germany, 
included mostly quay walls on piles. In 
these walls the design objective was con- 
sideration of the pile supports and the 
supported concrete wall and platform 
as an integral structure to resist retained 
earth and other lateral loads. The build- 
ing foundation at Lugano, described by 
Giovanni consulting 
Milan, Italy, involved a successful use 


scribed by 
nische 


Rodio, engineer, 
ot chemical consolidation of waterbear- 
\ttempts to excavate the full 
irea within a sheetpile wall caused al- 
most from the start dangerous cracking 
ot the adjacent buildings. Called in by 
the general Cc the 
Mr. excava- 
the 


] > . . . } 
chemical consol 


1 
ng soils 


ontractors to correct 


trouble, Rodio resorted to 


tion of area in successive sections, 
idation of the soil in and 
about the excavation, the use of con- 
crete piles cast in pipes bored 
this 


except in 


and 
to place. 
Discussion of 
limited 


group of papers 
the last, 
which brought out a brief review, par- 

Dr. 
com- 
America 
injection under much higher 


was case ol 


ticularly of European practice, by 
Ferzaghi. Its characteristics as 
pared with common practice in 
are, he said, 


pressures and the use of chemicals in- 


tead 


stead of cement grout—the latter being 
handicapped by size of grains that clog 
and do not penetrate the finer fissures. 


With chemicals there are wide possi- 
bilities of soil penetration, as no pore- 
flocculation or formation of g 


filling els 
“e998 nts) tha tae chemical B 
occurs until the reacting chemical solu 


) . 1, 
piace in the 


ns are in soils. 

Commenting on foundations in plastic 
soils, Lazarus White, of Spencer, White 
& Prentis, New York, pointed out that 
a foundation pit necessarily disturbs the 
earth regimen generally by introducing 
new pressures, interrupting moisture 
movement, and other effects. The logi- 
cal method of construction, he said, is 
one that effects the least disturbance, 
and as an example he referred to the 
method commonly used in the clay soils 
of Chicago. By sinking sheeted wells, 
quickly filled, for interior foundations, 
building the walls a piece at a time in 
sheeted shafts, and excavating the re- 
maining soil between wells and walls in 
quickly floored sections, the Chicago 
practice causes a minimum of soil dis- 
turbance around the pit. 

A caisson innovation used in very 
soft soil at the site of a new lock at 
Ostend was mentioned by Prot. P. E. 
Raes, of Ghent University, Ghent, Bel- 
gium. Interior walls in the working 
chamber are the means of carrying the 
vertical load of the caisson (as in a 
number of earlier caissons), and the 
outer cutting-edges serve merely as re- 
tainers of the outside soil. Further, the 
surface poor that before 
building the caisson a bed of very lean 
concrete was laid down and the working 
chamber erected on it, after which cais- 
son work was begun by cutting through 
the 


soil was so 


concrete bed. 
Soil studies and tests 


Soil sampling and testing as used on 
the Muskingum flood-control project 
were presented in pictorial and descrip- 
tive outline by T. T. Knappen, of the 
U. S. Engineer Office at Zanesville, 
Ohio (see ENR, March 26, April 9 and 
23, and May 7, 1936). In a separate 
address, the construction methods of the 
larger dams of the Muskingum project 
were described. Prof. Glennon Gilboy, 
of Massachusetts Institute of Technol- 
ogy, Cambridge, reported in a later dis- 
cussion that the time-curves of settle- 
ment of these dams due to consolidation 
of the subsoil under the loading of the 
dam were in close agreement with the 
curves calculated in advance from the 
laboratory measurements of consolida- 
tion and the known stress distribution. 

Numerous detailed reports of soil 
sampling and testing were also given in 
the preprinted papers submitted for the 
conference. These were not presented 
at the sessions, however. 

In the opening discussion of the sub- 
ject of soil studies, D. W. Taylor, of 
Massachusetts Institute of Technology, 
stated that’ many difficulties in the re- 
lation between consolidation, compres- 
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sibility and permeability remain 
cleared up. 


1 


The variation in soi 


raises question concerning the 
cability of permeability calcul 
Compressibility, one of the m 


portant data of soil testing, ha 


best worked out for granular 


ma 

The shearing strength of cla 

Taylor remarked, is one of the 
dithcult test subjects, because ot 
many variables involved. The di 
shear test, the cylinder test and 


squeezing test all are open to cer 
objections, as is also true of the tor 
shear that have been tried. 

recent discovery by Dr. Terzaghi 
the no-load shearing strength and 
angle of internal friction of clay 
lower than heretofore believed is a 
nificant development. 


tests 


As to sampling, no sure way of t 
ing undisturbed samples had vet Ii 
devised, Mr. Taylor stated. Distur| 
soil probably behaves differently fi 
undisturbed soil in most cases. Mecha 
cal properties may not be the only 
terminants of soil behavior, howe, 
and chemical and electrical propert 
are beginning to receive study. 

Prot. H. F. Winterkorn, Univers 
of Missouri, Columbia, emphasized t! 
influence of soil origin on properti: 
The parent material calls for study, « 
pecially in the case of clavs. Furth: 
mention of the effect of mineralogic 
composition was made by A. B. Ekblad 
of Springfield, Tl. 

D. M. Burmister, Columbia Unive: 
sity, New York, described a new fo1 
of squeeze test which he has develope 
as a measure of clay consistency. A 
small cylinder of the clay is compressed 
endwise between two glass plates unde: 
a definite load, and the ratio of final t 
initial diameter is taken as index. |: 
certain cases this index has been found 
to be linear with moisture content, and 
to permit predicting the plastic and 
liquid limits. 

Practical grading of granular soils 
differs from that established by conven 
tional rules, according to Prof. W. P 
Kimball, Dartmouth University, Han 
over, N. H. While with Moran & Proc 
tor he prepared a series of uniform sani 
and silt samples, and had them graded 
by a large number of practical 
workers. One finding was that the No 
8 size was the largest that they grade: 
as sand, and that No. 200 represented 
the dividing line between sand and silt 
He suggested that the grading termin 
ology of practical engineers should he 
accepted as the recognized scientifi 


grading. 


Sol 


Prof. G. Tschebotareff, Egyptian Uni 
versity, Cairo, reported that the swell 
ing or non-swelling of clay has bee: 
found to be related to settlement, the 
swelling clays involving greater risk ot 
serious settlement. 

Temperature affects the measured 
value of soil properties, it was reported 
by C. A. Hogentogler, U. S. Bureau of 
Public Roads, Washington, D. C. The 








tration value may be twice as high 
1) deg. F. as at 100, and the per- 
lity, plastic limit, ete., may also 
greatly. He attributes this effect 
e change in thickness of the ad- 
| water layer around the particles 
olecules. Further Mr. Hogentogler 
essed the view that soil is not a 
and unchanged material but is “a 
¢, breathing mass.” 
izarus White, of Spencer, White & 
ntis, New York, sounded a caution 
nst careless use of the value of in- 
il friction in soil calculations, on the 
ind that this value may vary from 
to infinity and any formula or re- 
m can be verified by selecting the 
tion angle suitably. 
F. Cooling, of the British Building 
arch Station, England, urged that 
shear-strength formula for clay, 
ch makes this strength equal to a 
‘sion constant plus load times friction 
le, is an assumption. The cohesion 
stant being high in clays, the validity 
this assumption is not easy to test. 
the direct-shear test the shear stress 
give rise to a transverse compres- 
component, whose effect is not 
wn. He is now engaged in compar- 
the results of cylinder compression 
with those of direct shear. 


Settlement phenomena 


In opening discussion of settlement 


omena, Dr. Terzaghi set forth first 
important effect of size of loaded 
The stress contour or “bulb of 
sure” in the soil under the loaded 
.. for any given ratio of stress to 
| on unit area, has a constant ratio 
lepth to width, and the stresses there- 
penetrate to greater depth under a 
ve than under a small loaded area. 
cause of the different strata subjected 
the stress, the settlement of the larger 
‘a will usually be different from that 
the smaller area. 
In plastic soils, to which virtually all 
ttlement discussions apply, the effect 
a load is two-fold; immediate defor- 
ition of elastic-solid type, in which the 
ism of soil under the load is compressed 
ithout volume change and bulges later- 
ly into the adjacent bodies of soil; 
1a gradual depression due to volume 
ange as the water is squeezed out 
the soil and the latter slowly attains 
density corresponding to the load. 
he change in Poisson ratio due to the 
lume change affects the amount of the 
ttlement of the first type by at most 
) per cent; progressive or gradual set- 
ment is usually much larger, and is 
‘ mainly to consolidation or the slow 
ueezing of water out of the soil as 
idjusts its density to the load. Certain 
lded effects are sometimes observed, 
sulting from influence of vibration, 
om mechanical readjustment of the 
lid particles as the share of the load 
riginally borne by the pore water 
hydrodynamie stress) is transferred to 


hem, and fron: slow viscous flow of the 
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solid particles. The latter is revealed in 
one observed case by the fact that set- 
tlement still continues after 40 years of 
loading, though hydrodynamic equaliza- 
tion was practically complete after 15 
years and settlement should therefore 
have ceased, 

Proof of the effect of consolidation on 
settlement is given by long-time observa- 
tions of settlements in Holland during a 
period of more than a century. Under 
constant load the rate of settlement 
diminished with time, tending to a final 
level, but each addition of load initiated 
a new consolidation cycle, the whole 
effect tending toward an ultimate stable 
balance. In other tests, also in Holland, 
water-pressure gages sunk down to the 
clay soil under a dam showed at first a 
hydrostatic head equal to the load 
imposed by the dam, and then a pro- 
gressive drop of this head to final 
equilibrium with the groundwater level 
as the hydrodynamic stress in the clay 
decreased to zero as a result of consoli- 
dation of the clay and transfer of the 
load from the water to the solid particles. 


Soil stresses and pile foundations 


Active general discussion of stress 
distribution in soil and the bearing power 
of piles followed the presentation of 
an extensive description of seawall 
failures and settlements along the Ger- 
man coast by Prof. A. Agatz, Technische 
Hochschule, Berlin, and a cyclopedic re- 
view of soil stresses under footings by 
Prof. E. Kogler, Bergakademie, Frei 
berg, Germany. 

J. Stuart Crandall, Cambridge, Mass., 
discussing pile formulas and their place, 
spoke of the two main types of formula 
applicable to granular soils, namely 


elvh 
> Y 
x sk ‘ 
elWi(h—ho) .. 
and | ae ie 
Ss 


in which e is hammer efficiency, [l’ is 
weight and ht height of fall of hammer, 
s is pile penetration, k is a constant 
related to rebound, /:, is lost fall, and 
Y is a coefficient depending on type of 
pile and ratio of pile weight to hammer 
weight. The former, he said, is best 
for steam hammers, the latter for drop 
hammers. Neither is adapted for use 
in cohesive soils. 

Pile tests are best made under static 
loading, but where a lever rig is used the 
possibility of high values due to arch- 
ing should be considered. Fuller- data 
on point resistance and skin resistance 
are desirable, as by driving a test pile 
inside a tube to separate the two values. 
In fixing the relation between the action 
of one pile and of a group, the effect of 
soil strength below the piles, of which 
little is known, is a main factor. A rule 
adopted for the new Boston building 
code draft is worth consideration: 60- 
deg. spread of the load from the pile 
top, and uniform distribution of this 
loading at any level. 


A report of experience in driving 
nearly 10,000 steel H-piles in Nebras 
was given by J. G. Mason, Linco 





bridge engineer of the state department ot 
roads and irrigation. Of these about 
one-third rest in clay, one-third in sand 
13 per cent in gravel, and 21 per cen 
go to rock. Since 1931 more than 3 
per cent of the piles driven on_ state 
work have been of steel H tvpe. The 
load capacity of the piles computed 
from driving penetration varies directly 
as the depth in case of sand, while in 
clay the load-depth curve is nearly para 

bolic, the increase of capacity becoming 
smaller with depth. R. Pietkowski, Wat 

saw, Poland, stated that in determining 
the capacity of a group of piles the over 

lap of pressure bulbs of the individual 
piles is important only if the spacing is 
below a certain minimum. 

E. F. Littleton, Tufts College, Med- 
ford, Mass., discussed the stress distri- 
bution from an interior load in a semi- 
infinite solid, and D. M. Burmister, 
Columbia University, New York, de- 
scribed a graphical method for super- 
posing the pressure-distribution contours 
of individual piles to get the group 
capacity. 

B. K. Hough, Jr., of the U. S. En 
gineer Office at Eastport, Me., discussed 
the effect of rigid boundaries (such as 
the surface of bed rock) on the stress 
distribution in a layer of plastic soil 
Gelatine model tests have been made in 
connection with the Passamaquoddy 
dams to determine the shear distribution 
in such cases as a basis for estimating 
the hazard of flow failure of the clay 
foundation. 

Lazarus White expressed the view 
that no formula is of any value in de- 
termining soil resistance because of the 
many variables and unknowns. D. P. 
Krynine, Yale University, New Haven, 
Conn., also spoke of the unknowns. 

Lateral pile resistance was briefly dis- 
cussed by Prof. P. E. Raes, Ghent, Bel 
gium, who questioned the position of the 
center of rotation. A. E. Cummings. 
Raymond Concrete Pile Co., Chicago, 
reported some small-scale tests to de- 
termine this center, concluding that 
pivoting is not possible. K. Haugeto, 
M. W. Kellogg Co., New York, sug- 
gested that earthquake resistance of 
piles is often important, but is unknown. 

Carlton S. Proctor, of Moran & Proc- 
tor, New York, urged consideration ot 
the stresses set up in the pile by driv- 
ing, in view of many cases of pile de- 
struction in driving. Formulas to com- 
pute such stresses are needed. Prof G 
Tschebotareff, Cairo, Egypt, told of dif 
ferences in settlement of three school 
buildings in the Nile Delta because of 
difference in length of the piles, in clay 
soil overlying sand; settlement was mini- 
mized only when the piles were long 
enough to reach the sand. 

A continuation of this report, to- 
gether with abstracts of some of the 
papers, will be published in subsequent 
issues. 
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Points and Benchmarks 


CALL FOR HELP was sounded by the Soils Con- 
ference last week. Addressing itself to all en- 
gineers, it appeals to them for active aid in 

collecting data on ground settlement under the load of 
buildings and engineering structures. At present the 
tangible information on amount and rate of settlement is 
woefully scarce, too scarce to allow that wide correlation 
hetween soil characteristics and load effects that we must 
have for surest results in construction. As one observer 
put it: Heretofore no one took precise observations on 
the settlement of a building until the building cracked— 
and then it was usually too late for measurement, as the 
prior settlement history was lost. In the light of this 
remark it appears clear that every structure of some im- 
portance should be fitted with indestructible survey 
points, that a dependably fixed benchmark should be 
established nearby, and that accurate levels should be 
taken from the time building begins to at least the time 
of its completion. Provision of this kind can soon bring 
together a stock of data which, when coupled with soil 
profiles and physical tests, will establish an adequate basis 
of knowledge of soil behavior and the security of founda- 
tion and construction practice. 


Not All Routine 


MAINTENANCE PROBLEMs nearly always are rated as more 
routinized and less exacting than those of construction, 
and as calling for less initiative and forceful action. But 
fuller knowledge of the maintenance man’s problems 
shows that conclusion to be false. Though usually he 
has more work that is of a routine nature than does the 
man on construction, yet from time to time—and on 
some operations quite frequently—he has to meet prob- 
lems demanding all that is ever demanded of the con- 
struction engineer. The truth of this statement is evident 
in what Clyde E. Learned of the Bureau of Public Roads 
says in his account of snow-removal work on highways 
at high altitudes in the Rocky Mountains. “A blinding 
snowstorm during a night run is no place for an inex- 
perienced or timid plow operator.” Anyone who has 
ever operated a railway or a highway plow under such 
conditions knows the truth of that statement. The work 
calls for the pick of the maintenance men, either in high- 
way or railway work. They must be enthusiastic for 
their job and willing to take risks. Above all, the work 
calls for careful advance planning and able direction. 
Equipment must be in first-class condition at all times, 
and when the call for action comes the picked crews must 
be organized and ready as an army going into action. 
Even more severe demands on initiative are often made 


by flood conditions. Seen in full perspective, the 
tenance engineer's job is anything but all routine. 


Earthquakes and Dams 


In RECENT years earthquake resistance has bec 
familiar term to the structural engineer, particu 
in regions of frequent seismic activity. With prope: 
sign a small percentage of the first cost of framed st 
tures will provide’ rigidity sufficient to pre 
serious damage from moderate shocks and to mi 
damage from more violent seismic disturbances. U1 
tunately, it takes more than a “small percentage” of 
cost to get corresponding protection in dams, but at 
there are ways of increasing the ability of dams to w 
stand seismic shock. The design of Coyote Dam, 
cated on an active earthquake fault above the city 
San Jose. Calif... was developed with the primary 
jective of building a structure that would function dui 
and after a severe earthquake. The builders fra 
concede the probability of such a shock, and recog: 
that the dam is located in a place where it will feel 
maximum effect—though in this valley practically all 
sites are on fault lines. Among other novel features 
the Covote Dam is the scheme of locating the bulk of 1 
structure upstream from the constriction in the cany 
which constitutes the dam abutments. Recognition 
the risk from earthquakes and means for neutralizi: 
their effects have made rapid progress, so rapid that 
residents of a populous district such as the Santa Cla: 
Valley are willing to store large quantities of water abo\ 
their homes behind an earthquake-proof dam. 


Wishful Thinking 
GLENN FRANK, president of the University of Wi: 
consin, in addressing last week's convention of the S 

ciety for the Promotion of Engineering Education, urg: 

a closer alliance between the physical scientist and the 
social scientist as a solution of economic maladjustment 
Admuration for Dr. Frank’s courage in attacking one oi 
the most troublesome problems confronting modern ci\ 

ilization must be accompanied by skepticism regarding 
his belief that such cooperation is workable. How, fo: 
example, would the social scientist have met the “threat” 
of the photo-electric cell to change industrial processes 
if he had been appraised of its potentialities ten years 
ago? How, indeed, would the physical scientist, working 
on the perfection of the cell, have explained the im 
portance of his development to the social scientist whet 
he did not know its possibilities himself? Often the 
physical scientist has no idea what he is searching for. 
much less what will be its impact on society. Dr. Frank 
recognizes this by stating that pure science must be al 

lowed to continue unhampered but that “research”’ should 
be planned to take account of its results. The research 
that is referred to usually is commercial, and it always is 
secret. Its purpose is to give one company or industry an 
advantage over competitors, and permitting the social 
scientist access to the early results would defeat the pur- 
pose of the research. But most important as a deterrent to 
the desirable cooperation is human inadequacy. The social 
scientist can no more chart a course for the next twent) 
vears than an automobile driver can outline his moves 
through crowded traffic in advance. Dr. Frank's conclusion 
that “the race between scientific progress and social stabil- 
ity” can be made a draw by collusion between the racers 
must be set down as wishful thinking. Neither racer is a 
good enough judge of pace. 












A Milestone 


r HROUGH the remarkable meeting of soil students 
and engineers that was held last week at Harvard 
University as the First International Conference 

Soil Mechanics and Foundation Engineering, a highly 
tant new engineering science formally took its place 
e domain of the civil engineer. It was not new born, 
has been growing for a dozen years past. The 
ference, however, represented its confirmation as an 
ntial and competent component of engineering 
nee. Coupled with this new science, moreover, 1s a 
engineering art, that of controlling earth actions and 
structing in earth. Younger even than the science, 
iso has a record of accomplishment and high promise 
future performance. 
he conference was a milestone in engineering history. 
ling with the oldest material known to man, a ma- 
ial that through uncounted centuries had been handled 
pure empiricism in the face of an increasing number 
baffling problems, it has begun the attack on the in- 
ved subject of earth properties and earth behavior in 
ideally scientific manner—by isolation of individual 
perties and measurement of their value by test under 
litferent conditions. The extraordinary fruitfulness of 
is attack has already been demonstrated by abundant 
evidence—as in predetermining safe methods of ground 
ipport, in shaping the design of foundations whose sta- 
lility must be assured against settlement, and in showing 
how earth dams can be safeguarded against both perco- 
lation and subsidence. On the strength of such per- 
formance, achieved in less than two decades since its 
birth, the new science gives assured promise of large 
contribution to the future of civil engineering. 

Already construction to the amount of several hun- 
lreds of millions of dollars is being controlled by knowl- 
edge derived from the new science. It is not fantastic to 
look forward to the time when all of our work in earth 
and all of our dependence on the stability of the earth's 
surface will be guided by this same knowledge. The size 
of the field thus marked out almost transcends imagina- 
tion, since the largest part of the world’s construction ex- 
penditure is for work in earth. 

Such a record and such promise suffice to place the 
iather of the new science, Dr. Karl Terzaghi, among 
the great creative figures of the annals of civil engineer- 
ing. From his early experiments, conducted with most 
primitive facilities in an obscure laboratory in Constanti- 
nople, he developed a perception of the fundamentals of 
soil behavior that, despite its academic aspect, proved to 
open up a door of possibilities never before imagined, 
ind at a stroke overthrew the artificial structure of the 
classical” theories of earth action and earth pressure. 
\s soon as the new concepts and observations were ap- 
plied to practical problems, the wide gulf that previously 
xisted between earth theory and earth practice narrowed, 
nd with each new application it closed further. Field 
knowledge and laboratory analysis were enabled to join 
ands in effective attack on the engineer's difficulties with 
earth. 

Never has there been so powerful and rapid a growth 
in the history of civil engineering. The new understand- 
ing of granular soils, which correlated their behavior 
with density, stability and readjustment, and the new 
view of elastic or cohesive soils, which involves the study 
of moisture content, consolidation, distortional deforma- 
tion and shear failure, has made possible an extensive 
reorientation of the art of building foundations, of the 
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knowledge of slopes, slides, and a host of other problen 
The rapid growth has necessarily meant constant change 
conclusions and theories often became obsolete as s 

as additional experiment revealed new factors or new 
behavior. This process of change 1s bound to continue 
and for vears to come we will not be able to claim even 
approximate completion or perfection of the art. But 1 
is worth remarking that so basic an element of the new 
science as the relation of water to fine-grained soil in 
respect to consolidation and stress action has remained 
fundamental and has undergone little change since the first 
days of the new science. 

Such exuberant growth could not fail to bring with it 
some apparent confusion—through clash of fact and 
opinion as well as through the unavoidable imperfection 
of data. This was to be expected, and those who look 
for assured and dogmatic knowledge in so new a field, 
or who would like to place its school treatment on the 
same basis as the teaching of an old-established exact 
science, are likely to find themselves in error. Just now 
it is especially important to keep this in mind. Dogmatic 
engineering conclusions do not accord with change, 
growth and constant lack of perfection; and any tendency 
ot schools to teach the subject as a finished and estab 
lished science must therefore be avoided with care. All 
the theories of the science should for the present be 
looked upon as tentative only, and should not be regarded 
as infallible or as being capable of application without the 
exercise of far-seeing judgment on the part of the en- 
gineer. Accordingly the schools should aim to teach a 
method rather than a system—the habit of investigation 
and thought, in place of laws and rules. 


To speculate more fully at this time on the future of 
soil mechanics and the engineering of earth is neither 
necessary nor useful. But we cannot refrain from speak- 
ing of the extraordinary character of the Cambridge 
meeting. As an international gathering it was successful 
beyond precedent, operating with a smoothness and effi- 
ciency never before seen where delegates from 20 coun- 
tries came together. This was in part due to the en- 
thusiasm of all present, and to the fortunate fact that 
the whole proceedings could be conducted in one lan- 
guage. But in even greater degree it resulted from the 
prodigious larbor and amazing skill of arrangement dis- 
plaved by the working committee that organized the 
conference. Prof. Arthur Casagrande and his fellow- 
workers covered themselves with glory—and not only by 
their work in organizing the sessions themselves, but 
even more by the infinite patience and industry which 
they devoted to abstracting and publishing the papers of 
the conference in advance—in two massive printed vol- 
umes that will remain cornerstones of the new art of 
engineering in earth. 

Beyond any question so important and promising an 
activity must continue. The intense interest in applying 
soil knowledge to practical work and in further exploring 
its scientific basis cannot do other than bring about 
further national and international exchange of thought, 
organized if possible, spontaneous if need be. The reso- 
lution of the conference to continue its organizing com- 
mittee was therefore most fitting, and is entitled to wel- 
come and appreciation by the entire profession. The de- 
tails of how the continuing cooperation is to be managed 
are at the moment unimportant; the important thing is 
that the will has been expressed to maintain touch 
throughout the world in fostering a growth that is cer- 
tain to influence profoundly the whole range of the civil 
engineer’s future labors. 




























































































































































































































































































































































































































































































































































































































Slum Clearance Law 
For Buffalo 


Buffalo charter amended to give city au- 
thorities power to remove unsafe or 
insanitary structures—provision 
for court review 


GOVENOR has signed an act 
New York State legis- 
iture amending the charter“pt the city ot 
Buffalo to provide a mechanism for slum 
clearance. 

Che amendment requires that notice shall 
© served upon the owner of an unsafe 
building by the Commissioner of Public 
Works, and of an insanitary building by the 
Board of Health, requiring him either to 
remove the building or to render it safe or 
sanitary. If the owner of the property 
fails, within ten days, to give notice of his 
intention to perform the required work, a 
survey of the property shall be made by a 
of three members. In the case 
unsafe building, « member of the 
1 be an inspector from the 
Buildings, another shall be 
an architect appointed by the Buffalo Chap 
ter of the American Institute of Architects 
ind a third shall be a builder, engineer, or 
irchitect appointed by the owner. In the 
case of an insanitary building, one member 


all be 


HE 


passed by the 


} 


committee 
ot an 









comnnttee shal 


Department of 


a health commissioner appointed 
Board of Health, another shall be 
physician appointed by the Erie County 
Medical Society, and a third shall be a 
| ian appointed by the owner. Pay 
nt of the two members of the committe: 
t city employees shall constitute alien 
n the property in question. : 
Phe report of the 


rvey shall be 





A 


making the 
submitted to the county 
urt for decision (Cases under 
s act shall have precedence over all other 
before the court It the court finds 
that the building is in fact unsafe or insani- 
tary, the Commissioner of Public Works 
Board of Health shall be directed to 
repair or remove the building. 

The repair or 

irged to the owner of the 


comnittee 


arising 


ises 


or the 


cost of such removal ts 


property and 





constitutes a first lien against the property 
No deficiency judgement, however, will b 
ught agaist the owner of the property 
The act also includes provisions empow 
ermg the Commissioner of Public Works t 
take action for the removal of bodies tron 


Hen buildings and for the vacating of ut 


New Building Started 
For Rockefeller Center 







Work i started on t excavation for 
the eleve u n Rockefeller Center, a 
34-story office building Phe 427-ft. build- 

"\ h is being built by the Todd- 
Brow ( will be readv tor o ~upancy 
May 1937 Che building will have a 
frontage of 150 ft. on 48th St.. 90 ft. on 
49th St.. and 182 it. on Rockefeller Plaza, 


ugh Rockefeller Center. 
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CURRENT NEWS 


Character Building is Keynote 
At S.P.E.E. Convention 





Engineering teachers consider ways of imparting morals 





and manners—Group conferences cover technical teaching 


’ | SURNING from the strict field of tech 
nical pedagogy to those phases of engi- 


instruction that concern character 
building, graduate study and research, the 
44th annual convention of the Society for 
the Promotion of Engineering Education, 
held last week on the campus of the Uni- 
versity of Wisconsin at Madison, sought to 
direct thinking along lines which recent 
developments have demonstrated need at- 
tention. The program of the general ses- 
was concerned with the “spiritual 
adjustment of the engineering student” 
while some twenty-five group meetings pro- 
vided the opportunity to discuss specialist 
subjects and detailed teaching problems. 
The attendance was slightly under 1,200. 

The new president is H. P. Hammond of 
Brookiyn Polytechnic Institute. Miss Sada 
H. Harbarger (Ohio State University) 
and Ivan S. Crawford (University of 
Idaho) were elected vice-presidents. The 
society's award of merit, the Lamme medal, 
was presented to Herman B. Schneider, 
president emeritus of the University of 
Cincinnati. 

In the civil engineering division Linton 
EK. Grinter (Texas A&M College) and 
Kk. C. Reynolds (Massachusetts Institute 
of Technology) were elected chairman and 


neermg 


s10ons 


secretary to succeed Fred L. Plummer 
(Case School of Applied Science) and 
H. C. Bird (Duke University). New 


directors are Hale Sutherland (Lehigh Uni 
versity) and F. T. Mavis (University of 
Iowa). 

The convention was addressed by Glenn 
Frank, president of the University of Wis- 
consin, and by Phillip F. LaFollette, gov- 
ernor of the state. President Frank urged 
a closer cooperation between the physical 
scientist and the social scientist to the end 
that the latter may prepare society to cope 
with scientific discoveries at the time they 
come into use. He held that economic dis 


locations could thus be minimized and 
impact of scientific discoveries “modu 
and humanized.” Unless this is done 
“revolt against science” may reach 
gerous proportions, according to Presi 
Frank. The University of Wisconsi 
instituting an attempt at such coordinai 
through a project known as the “s 
inquiry.” Governor LaFollette’s add 
also dealt with the engineer’s contribut 
to economic progress. In it he paid | 
tribute to Dean F. E. Turneaure of 
University of Wisconsin as an engineer 
educator with a proper appreciation of 
engineer’s responsibility to current aff: 
and economic progress. 


Research 


A slightly different aspect of resear 
coordination was discussed in several gr 
conterences where the possibility of ke 
ing all laboratories informed of work un 
way elsewhere was debated. The fifty 1 
grant colleges publish a quarterly list 
such projects in their laboratories but t 
opinion seemed to be that this would not 
practicable with a larger group, that it \ 
not the responsibility of the S.P.ELE 
supervise this coordination and that t! 
usefulness of such information has not bi 
definitely 


established. 
Graduate study 


Considerable interest was manifest in t! 
report of a committee on graduate wor 
H. P. Hammond, Brooklyn Polytech 
Institute, chairman. Graduate study h 
advanced to a position of great significat 
in recent years, and its handling is closel 
associated with the question of the prop 
length of the undergraduate curriculu 
The committee feels that graduate wor 
hould be quite distinct from undergrad: 





THE NEW HIGHWAY BRIDGI 





across the Waal in Holland, dedicated on_ June 
16, is the longest steel arch in Europe, with a span of 790 ft. 


at New York has a span of 1,675 ft. and the Sydney Harbor 
structure, has a span of 1,650 fc. 


The Bayonne Bridge 
Bridge, a heavier 










tudvy and not a continuation of it. 
that it is better to confine present 
ts to developing a program leading t 
ister’s degree rather than taking up 
advanced plans for doctorate studies. 
mimittee reported that present gradu- 


pa tudies are almost exclusively tech 
ind that little consideration is being 
to advanced work in economics and 
liberal and humanistic subjects. 

iate teachers are badly needed. 

Civil engineering conferences 
e 200 teachers attended the civil engi- 
groups of which about 70 were in 
id tructural section and 90 in the hy- 
ul s and sanitary section. Hale Suther- 
Po Lehigh University, in outlining trends 
tructural engineering, concluded with 
ident al significant suggestions. Because 


ass Of new material required to be 
pao ed is greater than ever before and at 


: aime time more hours are required for 
Id } sh, economics, history and govern- 
ut 


competent structural engineers can- 
turned out in four years. Five-year 
ses for all students being out of the 
er estion, Professor Sutherland suggests a 
of graduate study after a year of prac- 
work in the field for those aspiring 

to structural competency. Vacations should 
be spent in engineering work. In under- 
eraduate work a two term course in me- 
hanics should be required giving the stu- 





Pa training in such subjects as general 
sroup hending, impact and energy loads, curved 
ce beams, flat plates, torsional stresses and 
n 


, ndeterminate analysis. Undergraduates 
fan should also be introduced to dynamic and 
t of earthquake designs. Advanced mathematics 
ery necessary for the graduate year, in 
Professor Sutherland's opinion. 
Was In addition to a large number of papers 
teaching practices there were also sev- 
t eral of more general interest presented. 
\mong these was one on industrial build- 
g¢ by Waldo G. Bowman, associate editor, 
ineering News-Record, which pointed 
the obsolete character of college text- 
ks in their treatment of the so-called 
1 t! mill building. Technical developments in 
itary engineering, by R. G. Tyler (Uni- 
hi versity of Washington) ; a rational theory 
h { clarification by sedimentation, by T. R. 
an amp (Massachusetts Institute of Tech- 
sel logy) ; and chemical treatment of sewage, 
oy Langdon Pearse of the Sanitary Dis- 
lur trict of Chicago, were titles of other papers 
yor this general interest group. 
ali 
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More Contracts Awarded 
On Buffalo Sewer Job 


Contracts totaling $2,625,906 on Buffalo’s 
“15,000,000 sewer and sewage disposal pro- 
cts were awarded on June 23. The 
wards, covering construction of divisions 
., L & M, of the intercepting sewer, were 
iade to H. W. Horst, of Philadelphia; 

W. Graham, of Toledo; and Connelly 
Bros., of Cincinnati; respectively. 

On June 26 contract for construction of 
Division J, a section of the Bird Ave. 
torm sewer, was awarded to Frank L. 
Cohen of Buffalo, on a bid of $659,054. 
lhe estimate on this section of the work 
was $1,068,776. 

By July 1, about $6,000,000 worth of 
the work is expected to be actually under 
onstruction. 





Commission Appointed 
For Goethals Memorial 


President Roosevelt has appointed a com- 
mission to prepare plans for the erection 
of a memorial in the Panama Canal zone 
to Major General George W 
the builder of the Panama Canal. 
members of the commission are: Gen 
J. Pershing; Congressman Morris 
pard, of Texas; Col. John Fallan O’Laugh- 
lin, chairman of the Goethals Memorial 
Committee; Col. Julian L. Schley, governer 
of the Panama Canal Zone; Congressman 
Swager Sherley, of Kentucky, member of 
the House Appropriations Committee dur- 
ing the construction of the Panama Canal: 
Robert E. Wood, of Chicago, president of 
Sears Roebuck Co., chief quartermaster 
and director of the Panama Railroad Co. 
during construction of the Panama Canal. 

It will be the duty of the commission to 
recommend to the president the character 
of the design ot the memorial and the site 
where it will be erected, and to submit an 
estimate of cost. 


Goethals, 
The 

\ 
John 
Shep- 


” 
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Transfer of Authority 
Voids Bids on Dam in Texas 


Bids for the construction of dam No. 2 
(Arnold dam) on the Colorado River of 
Texas project were rejected when construc- 
tion of the project was turned over by the 
Bureau of Reclamation to the Lower Colo- 
rado River Authority, an organ of the 
state of Texas. Although the bids were 
rejected by the bureau, they were turned 
over to the Colorado River Authority, 
which may award the contract without re- 
advertisement, if it so desires. 

The Colorado River of Texas project 
consists of a series of dams between Bluff- 
ton, Texas, and Austin, Texas. No. 1 dam 
originally was begun by a private utility 
company but was left incomplete. Com- 
pletion of this dam has already been started 
by the Bureau of Reclamation, and the con- 
tracts for the work have been turned over 
to the authority. The project includes 
flood control, generation of power, and aids 
to navigation and irrigation. 

The Lower Colorado River Authority 
was set up by the Texas legislature. It 
received a grant of $4,500,000 and a loan 
of $10,500,000 from emergency funds, last 
year, through the Public Works Adminis- 
tration, for construction on the project. 
In addition, the Bureau of Reclamation 
was allotted $5,000,000 to be spent on the 
project as the government’s contribution in 
return for flood control benefits. The origi- 
nal contract between the government and 
the authority designated the Bureau of 
Reclamation as construction agency for the 
entire project. The new agreement will 
permit the authority to become its own 
construction agency except that the Bureau 
of Reclamation will construct a flood con- 
trol dam as its part of the project. 

The Colorado River Authority, on June 
22, awarded the contract for construction 
of the Roy Inks Dam (one of the dams 
in the project) to the Morrison-Knudsen 
Co. of Boise, Idaho, on a bid of $783,773. 
The authority will furnish all materials. 
Contract to furnish sand, gravel, and 
crushed rock for the Roy Inks and the 
Hamilton Dam was awarded to the Austin 
Bridge Co. on a bid of $448,120. 
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Deficient Rainfall in West 
Brings Threat of New Drought 


Threat of a new drought, poss 
severe as the great drought of 1934 
found in the continued deficiency 
fall in states ot the Middle West 
some of the South Central States 

Weathgr Bureau ft ials r 
mittal, but the latest weekly weather 
“cron bulletin re hl aad 4 
crop Duiletin reveals i niv a short pr 
longation ol present conditions will result 
in a drought creating as much damage and 
distress as the 1934 disaster The bureau 


reports that there is now a_ wide-spread 
need for rain in most of the farming s¢ 


tions of the country Showers in recent 
weeks have been 


but the bulk of the cri p lands between the 


beneficial in local areas 


Rocky and Appalachian mountains hav 
been missed. 
For three months North Dakota has had 


only about one-third of normal rainfall, 
eastern Montana and northern Minnesota 
less than one-half, and other northwestern 
sections only slightly more. Interior states, 
such as Arkansas and much of Missouri, 
have had less than half the normal 
beginning of April. Other states have had 
even greater shortages. Since May 1 
Tennessee has had only 25 per cent 
normal precipitation, Kentucky about th 
same, and other Ohio valley 
than half a normal supply for this season 
of the year. 

In the Rocky Mountain and Great Basin 
states irrigated farming is doing well but 
dry farming operations are only turning 
up dust. The stock feed and water situa 
tion is critical in the Northwest, especially 
eastern Montana, the Dakotas and Wyom 
ing. Thousands of head of cattle are on 
the move because of lack of feed and water 
The Northern Pacific Ry. has been au- 
thorized by the Interstate Commerce Com- 
mission to reduce rates on livestock from 
drought striken areas in Montana and 
North Dakota to all available feeding points 
on its lines. 


since 


states less 


Indirect Employment from PWA 


Administrator Harold L. Ickes reports 
that with more than 95 per cent of the 
projects in the current PWA_ program 
under way, nearly 60 per cent of the pub- 
lic works money spent thus far has gone 
for materials. A total of $1,331,500,000 was 
spent for materials up to June 1. 

As of June 1, $678,832,000 had been spent 
for iron and steel products. Industries 
furnishing cement, brick, stone, lath, sand, 
gravel, and similar materials for publi 
works jobs, received orders totaling $383,- 
340,000. Lumber and forest product orders 
totaled $71,250,000. The chemical industry 
has received $10,242,000. The textile indus 
try has received orders for $1,477,000. 

The report estimates that at least 70 per 
cent of the expenditures for materials went 
into wages. The expenditure for materials, 
up to June 1, was nearly twice the amount 
paid in wages to men employed directly on 
construction sites. This amount of wages 
was $735,456,000. 

Up to May 1, more than 68,009,000 man- 
months of labor had been furnished. 
Projects completed were estimated to cost 
$1,164,770,000 while projects under 
struction at present are estimated to cost 


$2,331,885,000. 


con- 
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Fatal Collapse Starts Study of _— of - aes County Chapter of the so L. Cooke, administrator of the 
a : cel . . ’rofessional Engineers. lectrification Administration. 
N. Y. Building Law Enforcement The reason for the collapse of the apart- The conference was called 
ment house under construction on Mosholu gestion of the President. President 
Parkway (E.N.R. June 25, p. 930) is still velt in a letter to the Secretary of A 
a mystery. The district attorney is con ture stated that “upstream engineer 
tinuing his investigation and has named have a major part in the effort 
experts to make an examination of the the land and control floods, and f 
structure in an effort to determine why _ reason it offers a very broad field of 
the central section collapsed. tunity for the engineering professio 
There are indications that a subs: 
body of technical information on th 
trol of little waters is now availa 


il Engineers deter- Soil Conservation Conference prot see | pooscragghee: oe: 
ne appointment of n 

to be known as the joint com- A conference on the engineering aspects 

professional engineers and archi- of upstream river-control in its relation 

study and make recommendations to flood and erosion prevention has been 

strenghtening and enforcement of called by Secretary of Agriculture Wallace 

wnicipal laws designed to safe- The conference will be held in Washington, tee een” 

and property in the field of | in September, and will be international in The ‘coalemense will ‘be held at a 

onstruction, The committee is to character. A special committee to repre- near to that of the third World 

mposed of eight members, four to be sent the government has been appointed ¢ 
appointed by George J. Cavalieri, president by the President: H. H. Bennett, chief of 
of the Bronx Society of Architects, and the Soil Conservation Service; F. A. Sil- 
four by Raymond J, Van Wagner, presi- cox, chief of the Forest Service; and Mor- 


at t 


have 
better en- 
ng laws 
he Bronx 

he Bronx 
Ne \\ rk Stat 3 


The objects of upstream engineeri: 
through forestry and land managem: 
keep water out of our streams, to 
its action once in the stream and g« 
to retard the journey of the rain dr 


inference. 


N. Y. Sewage Works Association 
Meets on Long Island 


: ; : , oO d and sixty »mbe 
Awards for Beautiful Bridges Waddell & Hardesty, and George C. Diehl, “lin ead a Rar a 
ji . , nc» consulting engineers. Honorable men- ‘New York State Sewage Works Ass 
North Grand Island bridge at Ni- tion in this class was awarded to the Saga- tion at Lido Beach, L. I., June 11-13 
Falls. N. Y.: the Lorain Road more bridge across the Cape Cod Canal 
at Cleveland. Ohio: and the Mor- in the town of Bourne, Mass. The second 
> Coolev bridge over the Manistee group included bridges costing between bon at the Ithaca sewage treatment p 
near Wellston, Mich.. have been $250,000 and $1,000,000, First place in py Prof. Charles L. Walker of Co: 
1 the most bridges built this group was awarded the Lorain Road — University: a talk on “ 3uying Commu 
i the past vear by jury named by ridge, Cleveland, designed by the bureau Sanitation ‘at Reduced Cost Through \\ 


Papers read at the meeting includ 
report on the experiments on activated 


American Institute of Steel Constru t bridges of the Ohio department of high- Projects,” by H. P. F. Howe. dist 
; 


Phe bri le insti- vays. Honorable mention in this group director, Works Progress Administrat 
annual award. was awarded to the Tower bridge over the on Long Island; a paper on the sewav 
nade by a jury composed Sacramento River between Sacramento and posal program for Nassau County 
D. Kohn and Arthur Loomis Yolo counties, Calif. The third group of | Clarence MacCallum, consulting engi 
New York architects: William bridges included those costing less than Nassau County Sanitation Commissi 
‘Id, professor of engineering at $250,000. First place in this group was paper on “Methods for Operating the A 
j Howard .. Baird, aw irded the M rtimer E. Cooley bridge, vated Sludge Plant at Roc kville Cente r 
gineer; and Ken Wellston, Mich. It was designed by L. W. Prevention of Bulking,’ by Seth H 
New Yorl Millard, state highway bridge engineer. assistant engineer of inspection of 
Honorable mention in this group went to PWA; a paper on the disposal of garb 
le, for different the Tamm Ave. grade separation in St. in sewers, by Albert C. Rogel, of New \ 
first class included Louis, Mo. University. A symposium on sludge util 
$1,000,000 or more. Th This is the eighth year in which the _ tion was also held, Lithgow Osborne, st 
Island bridge received first place in (American Institute of Steel Construction commissioner of conservation, spoke at 
This bridge was designed by has made this award. banquet. 


THE MORTIMER E. COOLEY Bridge over the Manistee River near Wellston, Mich.—prize winner in its class. 








ny Engineers Force Expanded 
Due to Added Assignments 


me the bills approved during the 
days of Congress was one provid- 
an increase in the commissioned 
of the Corps of Engineers, U. S. 
in order to permit the army en- 
to handle the unusually large num- 
assignments made to them under 
ition passed this year. The act pro- 
for one additional assistant to the 
of Engineers with the rank of 
lier-general and 185 additional officers 
ides from colonel to second lieutenant. 
vide for these additions to the Corps 
rineers, the President has been au- 
ed to call to active duty in the regu- 
ny such number of officers of the 
ed reserve as may be necessary and 
length of time necessary to carry 
e wishes of Congress. 
gress enacted two flood control bills, 
odifying the plans for the Mississippi 
flood control and one for general 
control. The Corps of Egineers is 
xed with execution of the provisions 
oth bills, also the work included 
the large appropriations authorized 
river and harbor improvement. Al- 
ther, Congress authorized the expendi- 
f nearly one billion dollars on work 
carried out under the direction of the 
engineers. 


tion 
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Court Declines to Stop Work 
On St. Louis Memorial Park 


\ suit, entered by St. Louis taxpayers, 
i an injunction against the proposed 
rson memorial project in that city, and 
nding that the Emergency Relief Act, 

which PWA has allotted $6,000,000 
e project, is unconstitutional, has been 
: ed in favor of the government by the 

\ reme col . he Dis 1° , “olumbi: 

eme court of the istrict otf Columbia. 

' court refused to accept the argument 

there is any connection between the 

nt case and the recent decision of the 
rt of appeals of the District of Columbia 
h held the Act invalid and stopped 
rk on a housing project of the Resettle- 
t Administration at Bound Brook, N, J. 
court cited the Historic Sites Act as 
thorizing the government to contribute 
the St. Louis project although memorial 
jects are not referred to directly in the 
nergency Relief Act. 
2. 


—-“o— 


Award for Anticipated Profits 
Disallowed by Appeals Court 


he United. States Circuit Court of 
peals at New Orleans has reversed a 
strict court decision awarding the firm of 
urphy & Prior, contractors, a judgment 
$241,128 against the city of Orlando, 

i. Orlando made a contract with the 
ntracting firm for paving amounting to 
wut $2,500,000 in 1925, the work to be 
impleted in the next two years. The work 
is two-thirds finished in 1930, when the 
ty stopped the work by failure to com- 
lete its efforts to finance the remainder of 
he project. Suit was brought in federal 
listrict court in 1932, and the jury’s deci- 
ion was in’ favor of the contractor. He 
vas allowed a balance on work and mate- 
rials of $1,817; he was further allowed the 
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sum of $202,195 
uncompleted work, $14,114 for 1 
expenses for periods of delay, and $23,001 
for overhead. 

The Court of Appeals reversed the award 
for anticipated profit. The court also dis 
allowed damages for delays, | 
tensions of time were 
tractor to complete the work when neces 
sary. The court stated that both parties 
contemplated that it might be necessary to 
abandon the contract when they started the 
work, because the fund provided 
could not be replaced when it 
hausted 


as anticipated profits on 


t 


unnecessary 


ecause CX 


provided the con 


special 


Was @CX- 


- 
“< 


Votes Favor Public Ownership 


Results of a study of election returns on 
the issue of public vs. private ownership of 


power facilities have been announced by 
the Public Works Administration. The 
study covered 132 communities in 32 


states. 
The balloting was either on local policy 
proposals or on bond authorizations for 


power purposes. Of 494,675 ballots 
analyzed, 59 per cent favored municipal 
ownership. Of the 132 communities 112, 


or 82 per cent favored public ownership. 
Of the remaining 20 communities three 
cast more than a majority for public 
ownership, but failed to obtain a necessary 
two-thirds majority. In one lowa town the 
vote was a tie, 1,915 to 1,915. 

P.W.A. also reported that work on 62 
power projects located in 26 states is now 
held up by litigation. Allotments for these 
projects total $69,706,739; total estimated 
construction costs $108,801,039. Federal 
courts in the District of Columbia have 39 
of these other federal courts 14; 
while 9 cases are in various state courts. 
Under construction are 103 electric and 5 
projects with a total estimated con- 
struction cost of $115,729,962. To date 65 
electric and 9 gas projects have been com- 
pleted at a total cost of $9,579,084. 


cases; 


gas 
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Labor Shortage in Missouri 


Contractors for the million and a quarter 
dollars of PWA building at the University 
of Missouri at Columbia, Me 


premium 


arc finding 


it necessary to pay a above thi 


hasic PWA wage scale in order to obtain 
skilled workmen In many cases the wage 
hat must be paid is double the basic scale 


laid down by 


PWA 


federal authorities. Under the 


scale in this locality, carpenters fre 


ceive $1 per hour, bricklayers $1.10, stone- 
masons $1.10, cement finishers, 75 cents 
common laborers 50 cents, and others in 


These figures 
10 per cent to 


There is 


about the same proportion 
exceeded trom 


led labor 


must now be 
100 per cent to get ski 
an abundance of common labor 
Additional projects totaling 

million dollars of buildings are expec ted to 
start within a month. After all jobs 
contemplated have been started, there will 
be approximately $10,009,000) worth of 
building construction going on within an 
area of 30 miles radius, in the central por- 
tion of Missouri. The largest town in this 
area has a population of less than 25,000, 
and the surrounding territory is not thickly 
populated. At present the National 
employment Office is referring requests for 
skilled labor for most of the projects to 
unions in Kansas City and St. Louis. 


about 6} 


now 


Re- 


Montreal Intake Approved 


The board of five engineers appointed a 
year ago to inquire into the water supply 
situation of Montreal (ENR, Sept. 5, 1935, 
p. 342), have completed its report on the 
recent developments regarding the pro- 
posed new intake for Montreal, and_ its 
unanimous findings have been presented to 
the city executive committee. The board 
examined the bids received for the work, 
and the many alternative plans which have 
been submitted to the city. The report 
now presented endorses in every respect 





HALF A MILLION CUBIC YARDS of concrete have been poured in the western abutment of 
Grand Coulee dam, rising to more than 90 ft. above bedrock. 









































































































































































































































































































































































































































































































































































































































































































the plans of the chief engineer of the 
Montreal Water Board, and recommends 
the immediate construction of the four- 
pipe intake tor which bids have already 
been rece ved 

The project under consideration (ENR, 
Dec. 19, 1935, p. 849), contemplates re- 
placing the present intake in the St. 
Lawrence River, which is close to the 
shore and receives considerable ground 
water as well as the muddy water of the 
Ottawa River, with a new intake in the 


center of the river. 


—_— = 


Brief News 


THe Contract To Burtp and place the 
eight emergency gates in the four tunnels, 
together with operating machinery and elec- 
trical equipment, for the Fort Peck Dam, 
has been awarded to Bartlett-Hayward Co. 
The bid was $1,093,609. 


Contract Has Been Awarpen to Reilly 
& Quinn, of Youngstown, to relocate about 
26 miles of the Wheeling and Lake Erie 
R.R. main-line track in connection with 
the $34,000,000 water conservation project 
in the Muskingum Valley. 


PREPARATIONS FOR THE CONSTRUCTION 
of the navigation locks at Guntersville dam 
are under way. Cofferdam for the lock 
was unwatered on June 15. The coffer con- 
sists of 36 cells of sheet steel piling filled 
with chert. The lock chamber will be 360 
ft. long and 60 ft. wide. The lock will be a 
single lift, with a maximum lift of 45 ft. 
About 1,000 men are now at work at Gun- 
tersville. 


Tue First Caisson was placed June 8 
for the new $3,500,000 bridge under con- 
struction over the Connecticut River be- 
tween Middletown and Portland, Conn. 
(ENR, Apr. 30, p. 646), on the Middletown 
side of the river. The caisson was sunk 108 
ft. in two sections in lengths of 40 and 68 ft. 
respectively. Caissons will be sunk for eight 
piers. No compressed air is used with these 
hollow steel caissons which are rotated to 
bearing Merritt, Chapman, and Scott 
Corp. has the contract for the  sub- 
structure. 


EstTABLISH MENT AT UNIVERSITY OF Mary- 
LAND of an institute of transportation, em- 
bodying as its first unit a $500,000 library 
and road building exhibit, was announced 
June 6, by Charles Henry Davis, of New 
York City. Plans for construction of the 
first of a proposed group of buildings on 
the Maryland campus will be announced 
in the fall, The American Road Builders 
Association is interested in the project, 
and contact is being established with the 
representatives of other transportation and 
communication interests. 


CONTRACT FOR THE CONSTRUCTION of the 
New York land ventilation building of the 
new Midtown Hudson Tunnel has _ been 
awarded by the Port of New York Au- 
thority to the George Colon Contracting 
Corp. on a bid of $427,000. The building 
will have four stories and a penthouse; it 
will consist of a steel frame enclosed with 
face brick exterior walls. The contract 
must be completed to the point where the 
ventilation and electrical equipment may be 
installed by other contractors by Jan. 1. 
1937; all work must he finished by July 
1, 1937. 





SOCIETY CALENDAR 


AMERICAN SOCIETY OF CIVIL ENGI- 
NEERS, annual convention, Portland, 
Oregon, July 15-17. 

CANADIAN GOOD ROADS 
TION, annual meeting, 
P.E.1., September 1-3 

PUBLIC WORKS CONGRESS, joint meet- 
ing, AMERICAN SOCIETY OF MUNICIPAL 
ENGINEERS AND INTERNATIONAL ASSOCIA- 
TION OF PUBLIC WORKS OFFICIALS, To- 
ronto, Ont., September 28-30. 

CANADIAN INSTITUTE OF 
AND SANITATION, Royal 
Toronto, Oct. 1-2, 1936. 


ASSOCIA- 
Charlottetown, 


SEWAGE 
York Hotel, 





THE NORTH AND SOUTH 
SECTIONS, ASSOCIATD GENERAL 
CONTRACTORS OF AMERICA, and 
SOUTH CAROLINA SOCIETY OF EN- 
GINEERS, joint summer meeting ; Myrtle 
Beach, S. C., July 10-11. 


CAROLINA 


Personals 


NATHANIEL A. Car_e has been appointed 
city engineer of Seattle. 


Frank N. Ketter, of Denver, has been 
appointed engineer inspector for PWA in 
Colorado, Utah, and Wyoming. 


JosELYN J. RicHARDSON, division engi- 
neer, Canadian National Railways, has re- 
tired and is to be succeeded by ALAN D. 
CUTHBERT. 


A. R. WeELtwoop, head of the division 
of rates, costs and valuations, Federal 
Power Commission, will supervise, tem- 
porarily, the newly opened Atlanta office 
of the commission. 


C. J. McGavin has been appointed chief 
engineer, N. R. CAXSCALLA, administrative 
engineer, and C. H. Brppett, chief drafts- 
man, of the Prairie Farms Reclamation 
Board of Saskatchewan, Canada. 


C. M. Corr has been appointed manager 
in charge of construction for the Three 
Companies: J. A. Terteling & Sons; Haas, 
Dougherty & Jones; and Morrison-Knud- 
sen Company, Inc.; contractors for the 
excavation of the 90-mile tri-county canal 
in Nebraska. 


A. B. Frevcpner, chief engineer, experi- 
ment station division, United States Bureau 
of Mines, has been chosen as the new presi- 
dent of the American Society for Testing 
Materials. Dr. Fieldner has been with the 
Bureau of Mines since it was established 
in 1910. 


WituiaM B. PowELt, civil engineer, has 
been appointed traffic engineer for the city 
of Buffalo, N. Y., a new post in the mu- 
nicipal government. Buffalo is the first city 
in the state to create such a position. Mr. 
Powell has recently worked out traffic 
safety programs for Rhode Island and South 
Carolina, and is a member of the Presi- 
dent’s Committee for National Highway 
Traffic Safety. 


Captain Tuos. J. MAneEr, for eight 
vears in charge of the San Francisco of- 
fice, U. S. Coast and Geodetic Survey, has 
been transferred to Manila, P. I., where 
he will be director of the Survey’s activities 
in the Philippine Islands. During Captain 
Maher’s stay at San Francisco he took a 
leading part in organizing the seismic in- 
vestigations which have been a feature in 
the Survey’s activities in California in re- 
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cent years. COMMANDER RICHARD R 
Luxens, U. S. N., has been named t 
ceed Captain Maher at San Francis: 


Byron Birp has been appointed ass 
consultant of the National Resources | 
mittee with headquarters at St. Louis 


James S. Lewis, Jr., has been app 
assistant construction  superintende 
Chickamauga Dam. Mr. Lewis was 
merly in charge of foundation treat 
at the Norris Dam. 


ALEXANDER Porter, sanitary engin 
New York City, was awarded the 
of Doctor of Engineering on June 
Lehigh University. Mr. Potter al: 
holds the degree of C.E. from Lehigh 


LoreNz E. OrpELHEIDE has _ been 
pointed sanitary engineer of St. | 
County, Mo. For the past three years 
Ordelheide has been assistant state director 
of malaria control, supervising WPA p 
ects. 


Witrarp T. CHEVALIER, vice-president, 
McGraw-Hill Publishing Co., and publish- 
ing director, Engineering News-Record, re- 
ceived the degree of Doctor of Scienc 
from the Colorado School of Mines at its 
recent commencement exercises. 


WILLIAM J. MAGUIRE, superintendent of 
buildings, Providence, R. I., has been con- 
firmed by the United States Senate for 
the post of PWA director for Rhode Island, 
where he will have charge of an $8,000,000 
construction program, now under way. H: 
succeeds Eugene F. Kriegsman, acting state 
director since March. 


C. B. Harveson has been appointed en- 
gineer of maintenance of way of the eastern 
lines of the Baltimore & Ohio R.R. H 
succeeds P. Petri, recently advanced to 
chief engineer of maintenance of the system 
Mr. Harveson has been with the Baltimor: 
& Ohio Railroad since 1922. In 1927 h 
became division engineer of the east end 
of the Baltimore division and was trans- 
ferred to a similar post on the west end 
of that division in 1933. Before 1922 Mr. 
Harveson was with the Reading Railroad 


P. Petri, for the past ten years engineer, 
maintenance of ways, of the eastern lines 
of the Baltimore & Ohio Railroad, has bee: 
appointed chief engineer for maintenanc: 
of the entire system, succeeding the lat 
Earl Stimson. Mr. Petri entered the Bal 
timore & Ohio’s employ as an assistant 
engineer in 1899. He became assistant divi 
sion engineer in 1906, and division enginee: 
in 1907. During 1918 and 1919, Mr. Petr: 
was special engineer in the office of the as 
sistant to the federal manager at Baltimor« 
He has been in charge of maintenance of 
way on the eastern lines since 1926. 


—&— 


Obituary 


Frank Marcus Cooper, retired civil en- 
gineer of Harrisburg, Pa., died June 16 at 
the age of 68. Prior to his retirement Mr 
Cooper was connected with the McClintic 
Marshall Co. as a designer. 


A. E. Lecare of Columbia, S. C., died 
June 21 at Columbia. Mr. Legare was 
state sanitary engineer with the South 
Carolina State Board of Health, and was 
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Ay I of the South Carolina Society of for many years associated with the Fred ston, R. L.. died in Provide: June 22 
lt rs. erick L. Cranford Co. He was regarded Mr. Webster was a graduate Wa 
SC : , as an authority on soil pressure systems, burg College, Leland Stanford | 
st Tritt SHApBoit, former director — tynnel construction, and trenching. University of Tl He ta t WW 
is ' vay construction for the government ae et 1 ()elal — f 
: os ; . on 4. ington S e and Oklahoma St \ 
PS i, died in London, June 17, at the age GeEorGE T. CLAXTON, builder and contrac- sities befor : iy , Bas 
. 2 ip sities e going to t Isla 
nis tor of Buffalo, N. Y., died in that city on Sinte Callen 
June 24 at the age « i #1. re 
my \W. Neinnoitz, building contractor ee pits 
ler t uis for the past 47 years, died June \. STANTON ZINN, formerly sanitary en Craries K. CapMaAn died in San Fra 
ae : ; cise om. Tune 22 ot the ace of 74 
ya age of 71. gineer for Los Angeles county, California eee ag f 4 : 
eat oes y . died at South Bend, Ind., on May 7. Mr Cadman served tof ars ¢ i 
ew B. Mavuzy, chiet engineer of Zinn was honored bv the late Theodo: of General G. W. Goethals, who directed 
= y e ¢ ‘a q+) - . . ‘ t » ’ . ¢ 
| sey City Water Bureau, died in Roosevelt for his part in building the Par the Panama Canal 1 He wa 
ine City on June 19 ama Canal. head of the statf of Chiet Engineer B. J 
c ; ave ‘ In the June 18 issue Mr. Zinn’s nam es curing the ding of the IDWay 
— “onseilting nome ° ° . 1) } y her of } nro nelly | 
e 3 C. Mer M, consulting engineer was incorrectly given as Ginn n Chicag Other of his projects incl 
alr . ' e Underpinning & Foundation Co., the Colima line of the Mexican Railway 
gh June 24 in New York City at the SaMuEL H. Wenrster, for the past 29 the Throckmorten dat f the San Fran 
71. Mr. Meem was a graduate of vears head of the civil engineering depart cisco water supply system, and the Santa 
en ginia Military Institute and was ment at Rhode Island State College, King Fe Railway tunnel at Pinole. 
J 
irs 


ire CONSTRUCTION STATISTICS FOR THE WEEK 














*\GINEERING construction contracts total $37,467,000 for a Mississippi, $1,132,000: Texas, $505,000; improving streets, relief 
sal dont 1 four-day week. (Early closing account July 4.) This total labor, Norfolk, Va., $540,000; bridges, Pennsylvania, $439,000; 
bl ( ses private work, $4,503,000; public, $32,964,000 of which Texas, $747,000 and $644,000; Louisiana and Texas, $564,000; 
ry . $25,250,000 is state and municipal and $7,704,000 federal. Cor- bridge improvements in Erie County, state forces, Pennsylvania, 
Scie ling values a year ago are: total, $19,429,000; private, $400,000; Vasquez-St. Louis Collection Conduit, Moffat Tunnel 

at it $5 000; state and municipal, $12,191,000; federal, $1,873,000 Project, Bd. Water Commissioners, Units 10 and 11, Colorad 

ce ets and roads, sewerage and earthwork, irrigation, drain- $574,000; interceptmg sewers, Buffalo Sewer Authority, divisio 
d waterways show gains this week. The volume by classes Ka, L, and M, Buffalo, N. Y., $2,626,000: north shore levees at 
lent of i rk is: streets and roads, $11,381,000; earthwork, irrigation, Lake Okeechobee, U. S. Engineer, Jacksonville, Fla., $1,059,000; 

n con- irainage, waterways, $6,973,000; sewerage, $3,805,000; industrial dredging Illinois Waterway, U. S. Engineer, Chicago, IIl., $630 

te for gs, $1,375,000; commercial buildings, $2,060,000; public 000; dikes, revetments, etc., Decatur and Louisville Bend, Mi 

Island xs, $3,700,000; bridges, $5,054,000; waterworks, $940,000; souri River, U. S. Engineer, Omaha, Neb., $550,000; dikes and 

100.000 sified, $2,179,000. revetments, Nebraska and Iowa, $575,000; dredging Inland 

rH larger contracts for the week include: addition to plant, Waterway, U. S. Engineer, Philadelphia, Pa., $2,067,000. 

y state ( x Molybdenum Co., Climax, Colo., $350,000; high school, New capital for the week includes $11,395,000 in state and 
rd, N. J., $551,000; highways, Georgia, $1,086,000; Mis- municipal bond sales, $4,500,000 in new corporate issues, and 
$1,655.00; Kansas, $790,000; Pennsylvania, $521,000; $417,000 bonds sold by RFC. 

“d ¢ 

astern 

H CONTRACTS 

ed 1 (Thousands of Dollars) CONTRACTS- WEEKLY AVERAGE 

ret 2 a] 2 

‘ei Weekly Average Week 

imor July Prev.4 July 2 

27 hi 1935 Weeks 1936 

t end il Government $3,826 $6,984 $7,704 

trans- > ind Municipal 12,285 25,351 25,260 

rid l blic .$16,111 $32,335 32,964 

fo ul aieeke 607 aaa04 $ 4503 CUMULATIVE CAPITAL AND ENGINEERING 

" “em a" ‘ CONSTRUCTION CONTRACTS AS REPORTED 

"Oad ek’s total $21,718 $45,979 $37,467 BY E.N-R 

} lative to date: 

ineer, >. .$676,700,000 936. .$1,158,842,000 

line 

bec NEW PRODUCTIVE CAPITAL 

nan (Thousands of Dollars) 

la 

3a] Week Cumu- 
stant 1936 July 2 lative 

and municipal. ... $11,395 

div \ non-federal ws 

inee! ‘ loanS ........24. 471 

Pet: ; orate issues ...... 4,500 

et | \ loans, Private.... 

e as * ‘ ; 

nore tal Non-Federal... $16,366 $457,063 

e QOGEE as Vide tk e's ° Seve 4,955 

"ec O aod . ‘ 

tal new capital.. $16,366 $462,018 
llative to date: 

'35...$702,782,000 1936. ..$462,018,000 
te: These figures include private bonds, 
stocks sold for productive purposes ; 
and municipal bonds for construction ; 

A loans and grants to states and mu- 

palities, including the special highway 

is; PWA private loans, and allotments 
| en- federal construction, deficiency act 

i 
6: 

) a PREVIOUS 4-WEEKS MOVING AVERAGE-CONSTRUCTION CONTRACTS 

Mr INDEX NUMBER Ea bit be 

nti 

ENR 1913 1926 ENR 1913 1926 

Cost = 100 = 100 Volume = 100 = 100 

cx July, 1936. 202.60 97.38 June, 1936. . 196 86 

died e, 1936. .204.60 98.35 May, 1936...149 65 
was y, 1935...195.18 93.82 June, 1935...122 54 
tH 35 (Av.)...195.22 93.84 1935(Av.)...135 58 

outh 34(Av.)... 198.10 95.23 1934(Av.)...114 50 





was 170.18 81.80 1933(Av.)...102 47 
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BUSINESS SIDE OF CONSTRUCTION 


Construction Contracts Gain in 1936 


June Awards Higher Than May 


HI 1936 closed 
with private engineering construction 

a gain of 58 per cent over the 

same period last year and public a gain of 
76 per cent while federal contracts show a 
[ per cent. State and municipal 
w a rise of 113 per cent over 
In dollar value, total engineering con- 


six months of 


drop of 15 
ontracts sh 
1995 
struction for the first six months is $1,121,- 
375.000 in 1936 compared with $657,271,000 

1935; federal awards $116,268,000 com- 
pared with $136,944,000 in 1935; total public, 
$822,745,000 compared with $468,404,000 in 
1935 and private awards, $298,630,000 com- 
pared with $188,867,000 in 1935. 


Geographically, the national total is dis- 
tributed as follows: New England, 70 per 
cent gain over the first six months of 
1935; Middle Atlantic, 115 per cent gain; 
South, 28 per cent gain; Middle West, 41 
per cent gain; West of Mississippi, 97 per 
cent gain; Far West, 56 per cent. 

Commercial buildings show the greatest 
increase, 101 per cent ahead of 1935; public 
buildings, 94 per cent ahead; industrial 
buildings, 38 per cent ahead; and streets 
and roads, 85 per cent ahead. All other 
classifications show a rise with the excep- 
tion of earthwork and waterways and un- 
classified construction. 


June Awards 


June awards show a gain of 30 1 
over the May volume. Both pub 
private construction were higher. 1 
values for a 4-week month are, 
$183,917,000; public, $129,339,000; 
$54,578,000; federal, $27,394,000. 7 
responding values for June, 1935, ar: 
$110,161,000; private, $38,700,000: 
$71,461,000; federal, $26,816,000. B 
age per week June at $45,979,000 « 
with May at 35,314,000 for total 
and $13,644,000 for private 
compared with $9,509,000 in May. 
awards at $32,335,000 compare wit! 
805,000 in May. 

Highway construction shows an i: 
of 14 per cent over May, while 
buildings were 68 per cent higher, c 
cial buildings 32 per cent higher and 
trial buildings, 34 per cent higher t! 
May figure. 

Territorially, the South shows the 
est rise, 53 per cent increase over M 
per cent in West of Mississippi; 2 


constr 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN JUNE, 1936 


Four Weeks— Thousands of Dollars (000 Omitted) 
—United States 
Six Months 


1936 1935 


59,263 35,561 
69,925 33,448 
85,154 34,652 
77,457 86,342 
237,786 128,615 
239,136 123,416 
54,024 26,370 
822,745 468,404 
116,268 136,944 


Middle 
West 


1,308 
2,719 
2,873 

306 
8.484 
2,172 

216 


18,078 
1,560 


West of 
Mississippi 


2,351 
2,042 
5,335 
3,121 
14,504 
5,810 


Far 
West 


June 
1936 


5,841 
6,147 
14,231 
13,494 
41,164 
39,426 
9,036 


"129,339 
27,934 


New 
England 


Middle 
Atlantic South 
Public Works 
Waterworks 
Sewerage 
Bridges, public. . 
Earthwork and waterways 
Streets and roads 725 
Buildings, public 3,750 
Unclassified, public 91 


9.675 
5,384 


861 
903 
3,216 


122 
290 
720 
3,977 


169 


12,437 
4,094 


13,275 
3,046 


33.310 
3,738 


Total publie 
Federal gov't (included in above classifications 


Private 
Bridges, private ‘ 62 
Buildings, industrial 1,291 5,110 
Buildings, commercial 820 1,805 
Unclassified, private 14 1,428 


2,125 
11,800 
10,652 
12,234 
78,721 
46,375 


150 
595 
1,095 
6,111 


7,951 
41,261 
27,852 
14,719 
220,513 
112,078 


263 
19,389 
25,705 
9,221 
54,578 
183,917 
141,257 x... 
110,161 : : 
. AZ SIS 


4,200 
125,609 
102,476 

66,345 


298,630 


7,856 
91,166 
50,862 
38,983 


“188,867 


960 
2,053 
1,323 


4,336 
16,773 
17,302 
11,967 
138,831 
89,018 


Total private. . 
June, 1936 (4 weeks) 
May, 1936 (4 weeks 
June, 1935 (4 weeks 
Six months, 1936 
Six months, 1935 


657,271 


109,986 137,905 


ENGINEERING CONSTRUCTION REPORTED BY E.N-R. WEEKLY AVERAGES 
O—--1935 U—1936 


058.8 TERRITORIAL DISTRIBUTION 


CLASSES OF WORK 


— Commercial Buildings 


Week 


Industrial Buildings 


New England- 


ss 


JFMAMJJASOND 


of Dollars pe 
yn oO 
nel 
SLi hhh bh DE 


i 
SSS SSE SSS 


Millions 





BP TSoad ag HT Se MaMa So 








2,461 
492 

25 
2,978 
11,092 
209] 
44 450 
33,751 





\f 


erican 


in Middle Atlantic; 13 per cent in 

e West. In New England and in the 

West the volume remains practically 
e as in May. 


New Capital 


te and municipal bond sales in June 
1 $35,052,000 compared with $61,- 
a drop of 42 per cent. 
issues for the month 


1) in May, 
rate security 


d $15,161,000 compared with $21,- 
00 in May. 
Materials 
nt—The Portland cement industry 


ay, 1936, produced 10,985,000 barrels, 


11,121,000 barrels from the mills, 
ad in stock at the end of the month 
5,000 barrels. Production and_ ship- 

of Portland cement in May, 1936, 


d increases of 33.6 and 49.7 per cent, 


30 






SHIPMENT 
Se MATERIALS 


n 


— {pe 


rm rm 
3 


n 


Ss > 
Millions of Bbls. of Cement (Bu. of Mines) 


wn 








5 FRAP) ASONDS FMAMJJASOND 
934 935 (936 


ectively, as compared with May, 1935. 


tland cement stocks at mills were 7.1 


ent lower than a year ago, as reported 


the Bureau of Mines. 
he ratio 


of production to capacity for 
was 48.9 compared with 36.1 the pre- 


is year and 39.2 the previous month, 
tecl—The operating rate of steel com- 
ies having 98 per cent of the steel capac- 


of the industry and reporting to the 
Institute of Steel Construction 
69.1 per cent for June, the same rate 
r May. This rate compares with 38.6 
June, 1935. 


ay bookings for structural steel were 


per cent larger than the bookings for 
ril, and 141 per cent larger than for 


1935, according to the records com- 
by the American Institute of Steel 
struction. The improved volume of 


kings during May brought the total of 
iness booked during the first five months 
the year to 52.2 per cent of 


normal 


lormal being the yearly average for the 


1914 19} 
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period 1928-1931 inclusive). This was the 
best record of the industry since 1931. 
While the shipments during May were 
larger than for any month this year so far, 
they have not reached the volume of the 
new business booked. 

Lumber—The lumber industry during the 
week ended June 20 stood at 69 per cent of 
the 1929 weekly average of production and 
65 per cent of 1929 shipments, according to 
the National Lumber Manufacturers Asso- 
ciation. For the tenth consecutive week, 
production exceeded new orders and for the 
seventh week, it exceeded shipments. Dur- 
ing the week, 564 mills produced 253,147,000 
ft., shipped 244,641,000 ft. and booked 
orders for 251,741,000 ft. 

The index of shipments of construction 
materials, compiled by Advance Construc- 
tion Programs Unit, Space Control, rose to 
75 for May compared with 59 a year ago 
and 65 last month 


Building Permits 


The dollar value of permits issued in 215 
cities of the United States, according to 
Dun & Bradstreet, Inc., was $82,319,896 in 
May against $83,903,095 in April and 
$49,327,248 in May, 1935. The 
increase over last year continues 
amounting to 66.9 per cent in May, as 
against a rise of 62.4 per cent in April. 


margin ot 


laena 
large, 


Labor 


Employment in the production of six 
major construction materials as reported by 
Advance Construction Programs Unit, 
Space Control, is 52.5 for May compared 
with 49.7 in April and 43.1 in May, 1935. 

Reports received by the Bureau of Labor 
Statistics, U. S. Department of Labor, 
from 9,144 contractors engaged in private 
building construction in May showed gains 
of 14.8 per cent in employment and 20 per 
cent in payrolls over April. The increase 
in May, 1936, are more pronounced than 
the gains shown in May of any of the four 
preceding years for which information is 
available and indicate the added volume of 
building operations now under way. Em- 
ployment in the private building construc- 
tion industry in May, 1936, was 23.7 per 
cent above the level of May, 1935, and 
payrolls were 39.8 per cent higher than in 
the corresponding month of last year. The 
information furnished by reporting contrac- 
tors relates to employees engaged in erect- 
ing, altering, and repairing private build- 
ings and does not include projects financed 
by the Public Works Administration, Re- 
construction Finance Corporation funds or 
regular appropriations of the federal, state, 
and local governments. 

There were more than 3,150,000 workers 
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employed on the works program financed 








from the Emergency Relief Act of 1935 
during the month ending May 15. This is 
a decrease of al 70,000 compared with 
the previous mont Of the number em 
ploved Mav, 2.563.000 were working on 
projects operated by the Works Progre 

nA ee 

The ‘Public Works Ad Iministration con- 
struction program provided employment for 
more than 315,000 wi a in May. Thi 


includes 
Projects financed from E.R.A. 1935 fund 
who are also included under the Worl 
Program Employment on the Publi 
Works Administration program showed a 
increase of 60,000 workers in May as c 
pared with April. 

There were approximately 26,000 addi- 
tional workers employed on state constru 
tion work in May. During the month 
181,000 employees were engaged in the con 
struction and maintenance of roads financed 
wholly from state funds. 

There was an increase of 20,000 in nu 
ber of workers employed on construction 
projects financed from regular govern- 
mental appropriations during May. 


ENR Cost and Volume Index 
HE En News-Record Con- 


struction Cost Index is 202.60 for July. 

The decrease is due to a decrease in the 
common labor wage average. 

The ENR Volume Index is 196 for June. 
INDEX NUMBER 

ENR 1913 1926 ENR 1913 1926 


Cost = 100 = 100 Volume = 100 = 100 
July, 1936. 202.60 97.38 June, 1936. 196 S6 


145.000 employees working on 


my 


gineering 


June, 1936. .204.60 98.35 May, 1936...149 65 
July, 1935...195.18 93.82 June, 1935...122 54 
1935 (Av.)... 195.22 93.84 1935(Av.)...135 58 
1934(Av.)...198.10 95.23 1934(Av.) 114 50 
1933 (Av.)...170.18 81.80 1933(Av.) 102 47 
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Per bb! 


Cloth Bags* 






Paper Bags 








Atlanta $2.83 $2.58 
oo eee 2.06 2.41 
Birmaingham........ 2.40 2.15 
NOES 2.42 2.12 
SP ee 2.60 2.35 
RIO 2.50 2.25 
Cleveland 2.41 2.16 
Dallas 2.45 2.20 
NO i i Cee rats 3.09 2.84 
NE a5 ios a's encaahee 2.25 2.00 
DeMie AMET... sasesens 2.51 2 26 
Los Angeles 2.32 2.12 
Minneapolis 2.90 

SR. ¢ cs sce chp sios . 2.62 
New Orleans 2.47 2.22 
New York 2 70¢ 2.45% 
Philadelphia 2.68 2.43 
Pittsburgh 2.46 2.21 
St. Louis 2.53 2.28 
San Francisco 2.ve 2.52 
Seattle 2.95 2.70 


* 1 0c 
Pub Square. 


Charge for bags not included. 


Bagged 
Alpena, Mich pacecee $1.50 
Buffington, Ind............. 1.70 
Crestmore, Calif aie ‘72 
Dallas, Tex. (Inc. 5e. tax). . 1. 80 
Hannibal, Mo 1.70 
Huds N. } al 
ludependence, Kans 1.70 


Cash Discounts, Cement, to Cor 
bbl. for payment within 


Atlanta 
Baltimore. 
Birmingham 
Boston 

{ cng 
Cincinnati 
Cleveland 
Dallas 
Denver 
Detroit 
Kansas City 








Minnes polis 
Montreal 
New Orleans 
New Y ork 
ladelphia 
Pittsburgh 
St. Louis 
San Francisco 
Seattle 
*6x12<t2in 
esmooth 


xSelected common 


allowed for each returnable bag 


ston. d 5° discount 
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CURRENT PRICES OF CONSTRUCTION MATERIAL 


CEMENT, AGGREGATES AND READY-MIXED CONCRETE—F.O.B. CITY 


PORTLAND CEMENT 
carload lots, including 40 
bbl. for bags, cash discount not included 

















—SAND AND GRAVEL— CRUSHED STONE CRUSHED SLAG CONCR 
per Per ton, carload lots Per ton, carload Per ton, carload Ready » 
Gravel Gravel, lots ots, f.0.b. plant 1:2:4. 50 : 
Bulk 1} in. fin Sand 13 in. fin 1} in. 2 in more, deliv. 
$2.50 $1. 60 $1.60 $1.55 $1.69 $1.92 $1.69 $1.69 $8.50 
2.21 |. 803 1. 803 1.30% 1. 80f 1.80 1.80 1.80 7.35 
95 1.80 1.80 1.45 | 00 1.00 .90 1.15 5.45 
1.92 1.40 1.40 90 1.40 1.40 i 6.50 
2.20 1.50 1.50 1.80 Soe 1.32 1.00 1.00 . 
2.05 1.20 1.20 1.30 1.80 1.80 . -T. Wigeereecal 6.7! 
1.40 1.40 1.40 1.60 1.60 1.75 1.75 7.85 
2 00 35> ). 53 1.30 1.95 2.05 oo eee 7.00 
1.20 1.40 90 ; i er : 
1.80 1.25 1.25 1.10 1.50 1.75 1.35% 1.45t 5.95 
06 1.85 1.85 1. 25 1.85 1.85 . E 7.65 
1.20 1. 20 90 1.20 Cae 6.31 
2.45 1.00” 1. 00° 25” 1. 00p 1.00 , . 6.75 
1.70 85 0 1.00 .85t SONEE ie facet eres 4,54 
2.00 1.50 1.50 1.25 r 8.2 
1. 20t' 1. 29+ 70t* 1.75t* 1. 85t* ; ‘ 8.00 
2.23 1. 45¢ 1.55 T.15¢ 2. 60t 2.75t 1.00} 1. 00g 8.00 
lol 1.50t 1.50t 1.70t 2.25f 2.25t 1.50 1.50 7.00 
1.55¢ 1.40$1.25/1. 40t Te The 65/.95§ .50/.95§ 6.95 
2.20 1.35 1.35 1.35 1.50 1.50 ; ‘ : 7.53 
1.00 1.00 i.00 1.44 1.44 oo ae 6.75 
tPercu.yd. tDelivered. §F.o.b. Granite City, Ill. *Barge lots a!longsidedock. ?f.o.b. plant. «5tonsormore. ,Within 3-mi.f 


r cash, 


Per M 
3xi2xi2in. 4xt2xi2in 
$71.10 $75.80 
91.00 98.00 
78.75 84.00 
79.90,; 85. 20.1 
00.00 70.40 
>>. 00 »8 70 
45.00 48.00 
72.00 75.00 
78.50 88.00 
71.85 76.65 
72.50 75.50 
77.50 94.25 
80. 15s 85. 90s 
79. 10s 90.40 
69.10 69.10 
78.40 83.60 
86.00 90.00 
»8. 40c 62. 30¢ 
62.00 65.00 
54.00 94.50 
84.00 95.00 
tF.o.b. Perth Amboy. N 


D Discount 35c. 500 to 2000; 70c. 2000 to 5000; 95c. over 5000. 


CURRENT MAXIMUM PRICES RECEIVED AT CEMENT MILL 


Bulk 
$1.45 


J 


1.65 


| 
1.65 
! 
1.05 


Ex t2xt2 

$142.10 
183.00 
157.50 
159.75, 
132.00— 
110.00 
99 00 
149.00 


141.50 
143.70 
92.00* 
134.00* 
145. 40a 
169. 50s 
129.50 
125. 40* 
159.00 
116. 85e 
120.00 
225.00 
180.00 


tPer sack 





Ironton, Ohio. 
Iola, Kans...... 
La Salle, Ill 
Limedale. Ind a 
Mason City, Ia 
Norfolk, Va 


Northampton, Pa Bae 


STRUCTURAL CLAY TILE 


Bagged Bulk 
$1.50 $1.45 
1.70 1.65 
1.70 1.65 
1.70 1.65 
1.70 1.65 
1.76 1.71 
1.65 1.60 





LOAD 


BEARING—SCORED 





itractors: truck delivery, 2° for cash on 10th of month; on carload deliveries, n 
15 days of date of invoice. 


For cloth bags, add 40c. per bbl.; 10c. refund allowed for each returnable bag; for paper bags add 15c. per bbl., not refundabi: 


Bagged 13 


North Birmingham, Ala Sr.75 $i. 
Richard City, Tenn.......... 1.85 J 
ESS Eee 1.50 | 
Steelton, Minn ante 1.80 | 
Universal, Pa ; 1.65 
Waco,Tex. (Plus. 5c. Tax in Texas) Be 
Wyandotte, Mich 1.45 


o trucking, same as dealer cash discount, 10 


STRUCTURAL CLAY BUILDING TILE, BRICK AND LIME 


STRUCTURAL CLAY TILE 
PARTITION —SCORED 


lots of 2.000 pieces or over 


BRICK —-—-~ 











DELIVERED 


LIME- 








Per M, in quantity Per ton, in paper, carload 
Per M, lots of 2,000 pieces or over, Common = Straight Hydrated Common Pulve 
8xi2xi2in. JWOxi2xi2in. 12x12x12in backing hard finishing hydrated orl ump 
$170.50 $199.00 $227.40 $12.25 $14.25 $18.50 $13.00 $13.00 
219.00 315.00 390.00 13.00 17.00 20.00 14.00 25.00 
189.90 201.25 242.00 15.00 19.00 3.003 1.75§ 2. 25§¢ 
181.05, 237. 30.: 271.20, 14.50 18.00 20.00 15.50 3.50 
174.30 214.40 245.00 10.20 11.20 18.00 13.40 14.00 
24.10 164.20 187.70 17.50 17.50 15.97 12.48 ; 
108.00 138.50 158.50 13.75 13.75 16. 00k 14. 00k 2.65) 
177.00 217.00 269.00 13.50 26.00 19.00 16.00 1.65)" 
166.50 196.00 225.00 11.50 15.00 30. 00k 22. 00k 22.50k 
230.00 280.00 325.00 12. 5¢ 13.50 18.00 15.00 15.25 
140.50 177.75 207.25 13.00 24.00 18.90 12.40 10.35 
188.00 232.50 311.50 11.50 14.00 18.70 : 19.70 
167. 75s 175. 25s 243.708 13.10 15. 10x 25.50 21.°0 23.00 
aa > 212.40 136.60 29.75 31.00 15.00 10.00 7.00 
155.40 203.40 251.80 14.00 ps 18.90 11.35 . 
193. 30T 238. 80t 295. 60t 12.50 3 20.00 15.50 20.00 
200.00 240.00 280.00 18.00 29.00 16. 35 11.25 10.75 
165. 00c 217 00c 250. 00c 16.50 25.00 17.29 14.50 2.22 
180.00 234.00 280.00 15.00 18.00 22.09 16.00 ae 
‘ ‘ 15.00 18.00 55§ . 405 2.95 
eee... sseeve © eee 15.504 18.50 30.00 20.00 28. 605 


§Per bbl..2001bs. Per bbl. 1801bs. gper bbl. 280-Ib. kLCL. less $1 cash 15 days. dump. 


Carload lots delivered to job. 


ROAD SURFACING MATERIALS—F.O.B. CITY 








Atlanta... 
Baltimore 
Birmingham 
Baston 
Chicago 
Cincinnatl 
Cleveland 
Dallas 
Detroit 
Kansas City 
Los Angeles 
Minneapolis 
Montreal 
New Orleans 
New York 
Philadelphia 
Pittsburgh 
St. Louis 
San Francisco 
Seattle 


Note: Paving asphalt, tank car or boat, f.o.b. Maurer, N.J., per ton, Bermudez, $25.00; Trinidad, $21.00. *Per 
§4x5x9-in. Av.*Mexican. *Local reduction due to 20% reduction intra-state class freight rates, only Georgia affected .1 


PAVING BKICK AND BLOCKS PAVING ASPHALT 





ASPWALT BINDERS — 
FLUXES 


CUTBACK ROAD OILS ASPHALT 
Granite Brick Wood ASPHALT EMULSION 
per M. lots per M,_ persq.yd., Per ton. less than 80 [er gal., 80-300 pene- 
of 50,000, 3x4x8} in } oir penetration, tration, Per ton, Per gal., Per gal., 
4x4x8in., carload lots 16-lb. treat, Tank car . Drums Tankcar Drums Tank car Drums Tank car Tank car Drum 
. $75.00 $35.00 $2.25 $17.49 $ 2.622 $0.06872 $0.1002 $18.15? $26.20: $0. 6872 $0.0875 $0.0875 
108.00 44.00 2°25 17.00 22.00 .075 .10 .09F . 125F ; ieee ~— 
110.00 25.00 19.00 24.00 0878 . 1128 . 10t . 137t ‘ . .06 
75.00 26.00 275 17.00 22.00 N7e 095¢ 09te \2te _—«.07e __.095¢ 125¢ 
125.00 42.00. 1.985 16.00 20.0) 15.00 19.00 07 wu -045 .09 135 
115.00 37.00 13.47 17.47 a2 sig 17.00 i .055 .08 , 
100.00 32.75 2.85 17.00 21.00 .07 08 .075 .045t -0525 -085 .095 
30. 00 18 00 21.75 ee eee! a wee mus 11/, 135 
: < - ~ 16.80 21.00" at 15.25 20. 25 055 i .15 
39.00 18.50 23.50 17.508 22. 50# .077t . 107t .057 Wl 45 
50.00 10.34 14.50 10.344 14.504 DE = ee a .042 .06 12 
: aoe 18. 20 24.70 _—_—«.098 .098 21.85 34.65 .048 ace 
70.00 60.00 3.62 14.00 19.66 .07 093 19.00 26.50 .07 135 165 
100.00 32.00 15.00 18.75 . 068 .095 -075f . 10F eave ats .0785 it 
120. 00§ 65.00 2.75 17.00 22.00 .075 .10 ort ee.  Weeue .075 tl 
110.00 45.00 2.25 13. 50 ae. ae .08 .05 08t 045 08 
115.00 40.00 19.06 24.00 .0775 . 1125 .086T .121t eR teas — 
115/120 35.00 19.70 24.70 .08775 . 1075 .0825t .1125¢ 045 .09 ave 
ois 50.00 12.00 18.00 12.004 18.004 12.50% 23.00% .04 .0575 117 
se 35.00 25.50 25.50 17.00% 23.008 15.00 . .03 19 .20 


i yd. Per gallon. 24)x6x5in. Per ton 
a in. 6 to 8Ib. treatment. 


e F.o.b, Everett 


~~, 


1 


sah tard ooap ba) tad 8 ta? pee et 
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( CURRENT PRICES OF CONSTRUCTION MATERIALS 





1936 


IRON AND STEEL PRODUCTS—BASE MILL PRICES 








_ STRUCT. REINF. RIVETS WIRE SHEET STEEL RAILS —fRACK SUPPLIES ~ 
SHAPES- BARS 3-in. struc- NAILS PILING Per Gross Ton Angle Std Tie Track 
PLATE 2-in. billet, tural Base Base Standard Light Re-rolled bars spikes plates bolts 
Birmingham... $1.95 $2.10 $3.00 $2.55 $36.375 $34.00 $35.00 $2.55 $2.60 $1.90 $3.60 
Ch ro i 1.95 2.10 3.00 $2.25 36. 375 35.00 34.00 2.55 2.00 1.90 3.60 
P seh. . +60 1. 80 2.05 2.90 2.10 2.15 36. 375 35.00 34.00 2.55 2.60 1.90 3.60 





IRON AND STEEL PRODUCTS—F.O.B. WAREHOUSE, PER 100 LB., BASE PRICE 



































— FOB. STRUCTURAL REINFORCING BARS EXPANDED METAL LATH WELDED FABRIC REINFORCING- SHEET 
WAREHOUSE SHAPES Per 100 lb., 2 in., base —Per 100 sq.yd., carload lots— —Per 1008.f,carloadlote—~  6x6in., No PILING 
Per 100 Ib., price Std. diamond Std. ribbed 4xl6in.,No. 4xt2in., No. 6 & 6 wires Per 100 Ib. 
base price New billet Rail steel mesh, 3.41b 3. 41b. 5& 10 wires 8 & 12 wires Per aq yd base price 
A ta <aeeesae $3. 36 $2.34 $2.19 $21.00 $23.00 $1.53 $1.16 $0. 1449 $2.70 
B WR cee enee 3.00 2.75 2.60 24.00 26.00 1.41 1.08 . 1332 2.45 
B eases 3.54 2.923 1.962 21. 00+ 23. 00t 1.46 1.12 . 1449 2.57 
3. 20 2.10 1.95 22.00 24.00 1.40 1.08 1323 2.35 
nati 3.40 3.25 3.22 25.01 29.50 1.39 1.07 . 1287 
Cle WE iawan eee 3.31 2.75 2.60 20.00 22.00 1. 37 1.06 . 1287 
Dallas 3.25 2.625 2.475 21.00 28.00 1.63 1.23 . 1548 3.005 
Denver >, oe 3.76 3.61 22.00 25.00 1.68 1. 26 1584 ‘ 
D it 3.42 2.20 2.05 20.007 22. 00f 1.41 1.08 1323 2.43 
Kansas City ; 3.75 2.75 2.60 15.50 19.00 1.50 1.14 1422 2.79 
Los Angeles . 2.35 2.325 23.00 27.50 1.68 1.26 . 1584 2.65 
Minneapolis a 2.84 2.71 22.00 26.00 1.51 1.15 1431 2.67§ 
Montreal 2.90 2.40 2.30 32.00 33.00 2.30 Sone 238 
New ( =— 21.00 24.00 1.54 .. it? . 1458 
Ne ork man 3.37 2.50 2.35 19.50 21.50 1.44 ttl . 1359 2.50 
P a sIphia 2.98 3.06 2.22 20.00 24.00 1.42 1.09 . 1332 2.46 
Pittsburgh ; 1. 80 1.85¢ 1.90t 20.00t 2.00% 1.34 1.04 1260 Zt 
St. Louis ere re 3.45 2.45 2.30 20.00 23.00 1.42 1.09 1341 2.30 
San Francisco......... 3.15 2.475 2.325 23.00 28.00 1.68 1.26 . 1584 2.60 
Seattle eee 3.55 2.50 24.50 26.50 1.68 1.26 . 1584 2.60 
tBase Mill Price. Note: Shanes, bars and piling subject to quantity discounts. §Mil!l Price plus freight to Minneapolis. _tf.o.b. delivered 
RED LEAD WHITELEAD —--READY-MIXED PAINT. —.~ - ROOFING SUPPLIES Carload lots, f.0.b. factory-———-— 
Per 100 Ib. Per 100 Ib. Per gal., drums Rolls, slate Asphalt Tar felt, Asphalt Tar pitch, 
in 500-lb.lots in 500-Ib. lots# Ferric surfaced, 85- felt, per per 100 coating, 350--lb. bbl., per 
gt in oil Graphite* Aluminumt Oxidet 90 Ib., per sq. 100 Ib Ib per gal ton 
Atlanta om $7.75 $11.00 $1.60 $2.50 $1.40 $2.02 $1.81 $1.81 36 $25.60 
Baltimore........ 7.00 10.50 1.45 re 1.70 2.03 3.00 3.00 35 25.00 
Birmingham...... 2.20 11.00 2.35 y ie 1.85 2.01 lve 1.77 36 22.00 
Boston 7.00 10.50 1.85 2.70 05x 1.75 3.15 3.15 43 20.00 
Chicago....... 7.00 10.50 1.35 Se seed 2.43 2.24 2.24 32 33.00 
( innati..... : 7.00 10.50 1.45 2.50 1.40 2.49 2. 39K 2. 39K 36 21.00 
Cleveland........ 7.00 10.50 1.70 2.45 1.40 1.55 1.75« 1, 75K 20 19.00 
Dallas : 7.25 11.50 1. 80 2.10 2. 354 3. 80 3.80 14 35.00 
Denver...... 7.50 11.25 a. oP 2.25 3.55 2. 2 <a 30.00 
Detroit... ond 7.00 10.50 1.65 2.30 40 2.55 2.80 2.55 35 30.00 
Kansas City. 7.00 10.623 1.65 2.65 1.10 1.78 3. 10-3. 20 3. 10-3. 20 .25 24.50 
Los Angeles 7.25 10.75 1.60 2.25 2.00 1.50 45 ; 
Minneapolis ‘i 7.00 10.62} as 1. 73v 1. 67Kky 1.67By 29 23.80 
Montreal......... 8. 20 1.85 3.50 1.85 1.90 2.44 1.88 55 1.523 
New York...... : 7.00 10.50 1.75 2.35 1.40 1.75 1.61K 1. 61K saga 22.00 
Philadelphia s 7.00 10.50 2.50 2.95 1.50 1.68 1. 85K 1. 48K 37 22.00 
Pittsburgh....... 7.00 10.50 1.05 1.95 . 80 1.75 1. 654 1.65 .38 25.00 
St. Louis..... ‘ 10.00 10.50 1.85 2.45 1.30 1. 835 2.57 2.57 ye 25.00 
San Francisco... . uae 10.75 1.80 2.75 1. 10-2.00 1.89 3.10 3.10 .38 26.00 
Semis. sie cta cs 7.25 10.75 1.80 2.85 2.20 3.30 2.66 2.60 . 60 30.00 
*U. S. War Dept. Spee. 3-49A. tASTM Spec. D266-31. $80% maximum ferric oxide. §Per 1001b. KPer roll, 651b. xPerlb. v Minneapolis & vicinity 


Note: Red lead in oil 50c higher than white lead in oil. 


Basie of quoting changed this month from list to 500-lb. lots. 





MISCELLANEOUS ITEMS 





WINDOW GLASS 
Discounts from latest jobbers 
List, Sept. 15, 1928 





EXPLOSIVES——. 


Per lb. dynamite 
delivered 50-Ib. cases 


Single or Double Thickness Gelatin 

A quality B quality 40% 60% 
RUINS 6c0sacees 85% 85% $0.155 $0.17 
Baltimore......... 88% 90% 145 16 
Birmingham....... 88% 90% 095 Hl 
a. Rae 88-10-5% 90-10-5% . 165 185 
a 88% 89% 135 one 
Cincinnati........- 89-10% 91-10% .27 29 
Cleveland: ...sccce0 85% 85% .20 2125 
DOS a san sakesee 87% 89% 1350 . 1500 
DO acs ctcee 88% 90% . 155 17 
Detrolt.......oseee 87- 10% 89-10% .225 . 240 
KansasCity....... 86-10% 87-10% 35 15 
Los Angeles........ 90%* 90-40% 1725t .1925¢ 
Minneapolis....... 87% 88% 145 .16 
Montreal......00. * 60-30% 70-5% . 1825 . 1950 
New Orleans...... e 88% 90% 215 .23 
New York......... 89% 90% 215 123 
Philadelphia....... 88% 90% - 1550 oe 
Pitteburgh........ 88% 88% i .125 
St. LOGE vv snccess 89%, 89%, 115 ote 
San Francisco... ... 80% 85% 1575 "1775 
| yr 90-10% 90-20% 1425 .1575 


*Disc. from list Aug. 1, 1929. ¢F.o.b. Arsenal. {Double thickness A & B. 


CHEMICALS 


Water, sewage treatment, road work, f.o.b. carlots, New — ™ 


Sleaching powder, in drums, F.o.b. works, per 100Ib......... 


Caleium ¢ loride, 77- 07%» flaked, in '400-Ib. drums or 100-Ib. 


melstuns proof bags, f.o 


CEG noi. 26 Wane vaW se Swebee eee se ate 
Chlorine cylinders, f weig = Ic Cee Stee s bene 4 
in drums, f. ob. works, per 1001b..... 

Soda ash, 58%, in paper bags, per 100 Ib. Mea... 6c tes ox 
Sulphate of aluminum, commercial, in 100 Ib. bags perton.... 
Sulphate of copper, in bbl., per MONIES Solin decatcrve sete 


Silicate of soda, 52 


works, freight equalized with points 
ae 22.00-33 08 


PILES 


Prices per linear foot, pine, with bark on, f.0.b. New York; delivered from barge 


1} to 2c. per ft. additional: 
—Short Leaf— Long Leaf— 
Dimensions Points Length Barge Rail Barge Rail 
Zin. atbutt.......<6 6in. 30to50ft. $0.12 $0.165 $0.13 $0.16 
12in.—2ft.from butt. 6in. 50 to 59ft. . 16 .21 15 .20 
12in.—2ft. from butt. 6in. 60 to 69 ft. 17 . 225 .16 214 
14in.—2ft.from butt. 6in. 50 to 69ft. .195 . 235 . 204 244 
14in.—2ft.from butt. 6in. 70to79ft. 202) 66 25 -244 =. 304 
14in.—2ft.from butt. 5in. 80 to 85ft. .275 . 385 Pas ; 
14in.—2ft.from butt. 5in. 85to89ft. 309 452 ba i 
RAILWAY TIES 6In.x8In. 71In.x9In. 
Prices f.0.b., per tie, for carload lots: by 8 Ft. by 84 Ft. 
Oak, untreated............ $1.10 $1.60 
Boston........ Pine, untreated............ & 1.70 
— creosoted....... ies 1 = 2. = 
oO vong-leaf sap pine, untreat ‘ 1.0 
New York....- | Mixed oak, untreated ae 1.00 1. 20 
aoe ~*~ SNe . Site Tian r = a 3 
pl oak, creoso ? 1.70 
Birmingham... Southern pine, untreated *6x 8x 8'6" .55* .70 
Southern pine, creosoted........ 1. 10* 1.30 
— oak, aa. Sesabewees ‘ ie ; S 
: ak, empty cell, creosoted...... ; ; 
Chicago....... Oak, zinc treated.............. 1.40 1.70 
Southern ~~ + ereosoted a weacs ei He 1. - 
ir, untrea s0b0.0000 000 : . 
Los Angeles. | Fir, creosoted gamesaene renee 1. < 2.40 
: : Red oak, untreated............ 1. antes 
Philadelphia. .. Red oak, creosoted............. fas 2.10 
co oak, os. ee ee ; ‘ fs ; ‘= 
. a eee ° x 
St. Louis. ....- ) Red oak, creosoted. . 1.50 1.95 
Sep Pine or cypress, untreated ‘ 3 Ri * 
: ouglas fir, green, untreatec . ‘ ° 
San Francisco... Douglas fir, empty cell, creosoted. 1.14 1.56 
Montreal .{ Birch or maple, untreated....... 1.00 1.10 
ere Birch or maple, creosoted........ 1.25 1.55 
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additional, 4-1n 
$2 per ton less 


*f.o.b 
+t . 





ENGINEERING NewWs-Recorp, JuLy 2, 1936 








*b. & s. clase Band heavier, ¢ 


tLeas 30% in C/L Lots 








*2}to3in. 


ce Concrete Culvert pipe reinforced 





dDouble strength. 











zResale price to consumer, car load lots shipped from mill. 


1List to dealers. 


L list. 





CURRENT PRICES OFCONSTRUCTION MATERIA] 


PLUMBING, HEATING, WATER, SEWER AND DRAIN PIPE 








Lap 
G 


56 


Iic.; 


C. 1. PIPE ——VITRIFIED SEWER PIPE— CLAY DRAIN CONCRETE ———— WROUGHT STEEL PIPE 
: TILE SEWER PIPE Full standard weight. # 
Per net ton, Per foot, delivered, ASTM C 13-35 Per 1.000 ft., car- Per ft.. delivered; Ito 3in., Butt Weld 3} to 6in., 
f.o.b. 6 in 8in., 12in 24in., 30 1n load lots, f.o.b ASTM C 14-35 Black Galv. Black 
to 24in* 8.8 8.8 d.s ds 6in 8 in I2in 24in % 
$43.00 ¢€9.225dl $0.405dl $1.46251 $4.50! $80.00 $128.00 $0.45 $1.625 49.5 40.5 47 
46.50 . 28 .54 2. 38 7.18 110.00 170.00 4) 1.60 ; 
39 00 5 45 1.625 4.66 85.00 220.00 49 1.60 69.5 61.5 67 
46.50 224 . 432 1.98 5.845 99.00 153.00 42 2.35 ‘ ‘ 
47.50 245 4725 2.025 4.60 69.00 120.09 36 1.42 58.75 43.75 55.625 
40.00 189 3645 t.62 ». 53> 69.00 108.00 40 1.40 58.75 48.75 55.625 
47.50 168 324 1.44 4.1225 42.50 88.50 ae 1.58 61 51 57.9 
51.00 35 67 2.70 165.00 260.00 46 1.57 64 55 64 
59.00 27% 47! 1.98; 105.00 180.00 5) 49 47 
47.50 203 3915 1.71 5.2375 82.00 136.00 «a3 1. 2u 59.3 49.3 56.1 
49.00 30 4 2.16 5.00 120.00 140.00 49 1.50 55 45 51.5 
47.50 2825¢ 508% 2.03% 5.535f 115.50 192.50 1.00 2.00 62.1 54.1 59.6 
49 50 24 432! 1.728 4.60t 65 1.65 
50. 00 33tt 29. 2.04tt 82.00 134.99 oot 2.04 
45.00 23 41 1.60 67.00 -95 1.65 ; 
46.00 28 55 2. 35 6.35 ae 2.00 57.50" 47.50" 54.375" 
43.00 336 . 048 2.835 8 68 175.90 210.00 54 1.80 52.378 41. 359 53.39 
49 00 182 3515 1.62; 4.92¢ 69.00 108.00 73 1.75 69.5 61.5 67 
46.00 258 459 1.83 3.96 85.00 170.00 - 80 2.00 S7 425 475425 54 
47.00 291. 522, 2.0881, 5.671 103.59 172.50 45 2.20 53.69 47 50 
48.50 4225 o3t 3. 06T 7.557 85.00  209.00T .50T 1.80 65.80 57.25 66.75 
I. lots, 200 tons and over. Bur- #Discounts from standard list for delivery from warehouse, except Pittsburgh pric« 
(base) $43.00 Gas pipe and class A, $3 per ton f.o.b. mill. Base price $200 per net ton. List prices per ft.: 4 in., 8}c; 2 in 
$3 per ton additional 30 in. and larger usually 17e.; 2in., 37¢.; 2h in., 584e.; 3in., 76}c.; 4in., $1.09; 6in., $1.92. 


tSales & municipal taxes extra 
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Contractors in Minneapolis and St 





Paul 





get 15°% disc. from list. 


J Douglas Fir. 


Structural Iron 





LUMBER AND TIMBER—PER M FT. B.M., CARLOAD LOTS F.O.B. 


—_————— LONG LEAF Y. 














Hoisting 





CURRENT BUILDING AND CONSTRUCTION WAGE RATES PER HOUR 


—————————- SHORT LEAF YELLOW PINE AND DOUGLAS FIR—— P 
AILS. L. Y. P. is No. 2common or better and for No. | N.C. Box. All Fir planks No. 2 common; Fir Merchantable le 
timber is No. |}common. Lengths upto 20ft up to 20 ft 
1x6,5 1x8,8 2x 4,5 2x6,9 2x8,3 2x 10,5 3x12," 6x12," 12x12,” 2x12,% 12x12 
. Southern Pine $16.50 $16.50 $16.50 $18.50 $18.50 $20.00 $24.00 $38.50 $38.50 
Southern Pine 23.50 24.50 27.50 26. 50 27.00 29.00 37.50 55.00 57.90 
Douglas Fir 29.50 29.59 28.50 29.50 28.50 28.50 30.50 $29.00 Sree een “ 
Southern Pine 21.00 21.00 22.00 20.00 21.00 23.00 30.00 30.00 28.09 : 
Long Leaf 22.00 22.00 25.00 24.00 25.00 28.00 45.00 45.00 45.00 
Roofers N.C. Pine 28.00 23.09 33. 00t 35.00t 49.00f 6).09f 73.00f re ° 73.00 73.00 
Douglas Fir 27.00 27.0) 31.00 33.00 35.00 37.0) 40.00 40.9) 41.00 
Southern Pine 29.00 239.59 33.50 32.50 32.50 35.50 45.50 54.59 54.50 
Southern Pine 25.59 25.50 26. 50 26. 00 27.00 29.00 43.00 45.5 55.50 
Douglas Fir : 43.75 3.75 43.75 
Southern Pine 30.00 32.00 38.00 32.00 36.00 38.00 49.00 44.C0f 46.00/ 52.00 64.00 
Southern Pine 28.35 30.60 31.50 29.80 30.15 30.15 50.00 82,50 66.50 42.75 67.95 
Douglas Fir 42.00 42. 00* 43.00 43_00* 43.00* 47. 00* 52.00* 56.00* 61.50 : . 
Southern Pine 26.50 26.50 26.50 26.50 27.50 30.00 37.00 ‘ : 31.00 43.50 
Douglas Fir ‘ 41.50 41.50 41.50 , 
Southern Pine 25.59 27.50 25.50 25.50 26.50 28.00 37.00 55.00 62.50 
Doulas Fir 28.59 29.59 30.00 27.50 28.00 30.00 35.900 37.09 37.00 
Douglas Fir 31.00, 31.00, 31.00 31.00, 31.00, 31.00, 38.00 48. 00, 41. 00y ee 
Western Pine 45.00* 51. 50* 50.90* 41.00* 41.00* 42. 00* 59. 50** 5 EF 58.00** 
Douglas Fir 42.00* 42.00* 43.00* 43.00* 43.00* 43. 00* 55.00* 59.59* 59. 50* tases 
Spruce 31.00 32.00 28.00 27.00 30. 50 39.25 41.00 ie  8) lias 
Douglas Fir 47.50 53.00 42.50 44.00 44.00 45.75 52.00 52.00 52.00 43.25 
Southern Pine 23.50 25.50 28.00 25.00 27 00 25.50 38.00 44.00 54.00 
Douglas Fir 28.50 30.00 33.00 29.00 32.00 33.50 37.00 : eee / 
Southern Pine 33.00* 34.00* 33. 00* 34.00* 34.00* 38 00* 45. 00* : ABS 70. 00* 70. 00* 
Douglas Fir cae 37_00* 37.00* 35. 00* 38. 00* 40.00* 43.00* ce . 
Southern Pine 39.00 31.00 32.00 32.00 33.00 34.00 36.00 ee" Sale 36. 00 42.00 
Douglas Fir 45.00 45.00 45.00 45.00 45.00 45.00 45.00 42.00 42.09 aoe cine 
Southern Pine 30.50 31.90 37.65 33.75 30.52 37.50 47.75 io das ve 57, 50 57.50 
Douglas Fir 38.52 39.70 39.70 38.55 39.19 39. 38 53.25 53.25 53.25 sae ‘ 
.. Southern Pine 29. 50*x 30. 50*x 31.00*x 30. 00*x 31.00*x 32.00*x 46.00*x ee ao la 
Douglas Fir 56.00*x 56.00*x 72.00 71.00 
Douglas Fir 20. 50° 20. 50° 21.00° 21.00' 21.50° 22.50¢ 22.00° 25. 00° 25.00* — 
. Douglas Fir 15.50 15.50 15.50 14.50 14.50 14.50 21.00 20.00 20.00 se ; 
tSpruce. fLong-leafed Y .P. §Norway Pine. ‘Northern Pine. ™Native. ¢Atship’stackle. ,Yard prices. 410% Disc. taken off. x5M ft. or less 


———Common Labor- 














Skilled Avg: (Bricklayers, Carpenters, Ironworkers) $!.150 Common Avg. $0.554 *6-hr. Day - 


t PWA. 


Bricklayers Carpenters Workers Engineers Plasterers Buiiding Heavy Const 
$0.70/1.125 $0. 40/.90 $0.60/1.25 $0.75/1.50 $0.60/1.00 $0.30/.40 $0. 30/.40 
1.25 1.10 1.373 1.25 1.25 .45 .45 
1.00 60/1.00 1.00 1.125 1:00 . 30/. 40 . 30/. 40t 
1.30 .70/1.175 1.20 .90/1.425 1.375 . 50/62 -50/.70 
80/1. 375 .65/1.20 1.25 1.00/1.25 80/1.375 .45 45 
1.50 1.50 1.50 1.50 1.50 .95 .95 
1.375 Bs 1.25 1.25 1.375 82 .82 
50/1.00 50/1.00 .50/1.00 3$9/1.00 .59/1.00 25/.40 .25/.4 
1.10 tow i : .625 
1.25 90/1.00 1.025/1.25 1.09/1.25 2) .59/.75 50/.75 
1.325 1.4125 v.20 1.25 1.325 .70 . 45/.50 
1.10 1.10 1.125 1.125 1.25 . 59 . 60 
1,00/1. 25 1.00/1.10 i.00/1.25 85/1.25 1.00/1.25 .50/. 675 -50/.675 
en 1.00 .75 1.00 1.00 1.25 . 30/.40 -30/. 40 
1.50 1.40 1.475/1.65 1.50/1. 5625 1.50 - 825 . 50/. 89 
Pt 35/1.50 65/1.10 .70/ 4.375 .90/1.C0 1.10/1.37 . 35/50 . 40/. 50 
1.50 1.25 1.375 1.00 1.50 .70 . 50 
ae 1.50 1.25 1.47 1.35/1.47 1.50 . 78% .35/. 78% 
1. 50* 1.125 1.37} 1.124 1.25* . 624 .60 
1.00 1.00 1.25 1.25 1.25 . 60 . 60 
.70 .60 . 80 .55 .70 35 .40 








